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Preface to the Revised Edition. 



@HIS book is now for the first time presented to the public 
in the form of a suggested four years' course of manuai 
ti'aining for grammar school pupils. The first edition, which 
was published a year ago, merely outlined the course for a 
single year and has been thoroughly revised for the complete 
work. 

Since this edition appeared the author has been frequently 
asked by teachers nnd others who are interested in this work 
wherein the system which he advocates is better than the 
Swedish sloyd- His answer to this question is, in the first place, 
because all the problems suggested in this book can be readily 
worked out by the pnpils while seated at their desks, whereas 
the aloyd system always requires a workshop separated from 
the ordinary schoolroom. Again, the aloyd work is confined to 
problems which result in making articles that are nominally 
useful, thereby excluding many that are of the greatest value 
from an educational at&ndpoint. We should never think of 
putting a boy at work keeping a. set of books for the sake of 
- gi'oundiug him in the fundamental principles and practices of 
arithmetic, and how can we expect to educate bim uoanually by 
limiting his work to "useful" things? Moreover, it is always 
an open question just how useful these Swedish models are, 
measured from American standards. 

Sloyd problems were arranged in the infancy of manual 
training, when public suspicion of the value of tlje New Edu- 
cation made it seem necessary to teach the construction of arti- 
cles of common use as a means of obtaining pupils. But at the 
present time the phrase manual ti'aining bae usumed its right- 
ful menniog, which is the cultivation of the hand for the per- 
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formnnce of skilled labor, iti geueral, ratber tliaii ii giveu 
umoiiDt of practice iu producing a variety of domestic articles. 
Throughout tiiia book the effort has been made to regnrd tbe 
educational problems as of paramount importance. 

Another reason why these problems should be preferretl to 
the sloyd system is found in the fact that some of the sloj'd 
tools are not used in joinei'y, or any other kind of American 
woodwork, while the pocket-knife, the chief inatruaient of this 
proposed course, is a tool of univeraal use, although hitherto it 
has been much abused. The author hopes that his book will 
do Bometbiug to elevate the pocket-knife as a tool wliicli in the 
hands of trained pupils is capable of fashioning articles of 
accurate shape and ornamental form, so that it may no longer 
be i-egarded merely as an instrument for mischievously marring 
furniture and casements. 

As a final argument for this system it is proper to urge the 
simplicity and cheapness of the equipment and material re- 
(juired. The method of imparling manual training thi-ougb 
educational problems was first illustrated in this country by an 
exhibit in the Russian department of the Centennial Es]Kisition 
in 1876. Since then the system iiaa been modified in certain 
particulars to meet American ideas and needs. This book is 
an attempt to present the elementary steps of what is now 
known as the American system of manual training in a prac- 
tical form, with the least possible expense for outfit and ma- 
terial. Doubtless experience in applying this course iu the 
schoolroom will create a demand for further modifications. But 
the scheme as a whole is offered in the belief that everything 
can be said in its favor which' is urged in behalf of sloj'd, and 
that it has additional educational advantages of very decided 
value, when compared with the Swedish methods. 

Spbisgfield, Mass., August 1, 1891. 



he Essence of Manual Traminjr. 



rc\ ANl'AL Tminiug may be said tu Leioug to the vooab- 
* iilary of houseliold words in these latter days, ao much 
is it discussed in public and private, from the platform and in 
the newspapers. Under such circTinistances the question is a 
fair oue, What do these words mean, and how are they relateii 
to public education ? For it often liappena that the very words 
which are most frequently in people's mouths are least under- 
stood by the long-suffering person known as "the general 
reader." 

It seems eminently proper that a treatise on "Knife Work 
In the School-Room " should be preceded by a brief exposition 
of the principles of manual training as they are understood by 
the author aud a few of his fellow citiKens who for yeara have 
labored with him to build up what is known as the Springfield 
system. We may remark, at the outset, that the fundamental 
idea of manual training for the child is a very old oue and is 
readily explained. It found sanction in the scriptural passage, 
" Tmin up a. child in the way he should go, and when he is old 
he will not depart from it." That is, not only teach him how 
to study aud think, but also to woi-k with his ftngei-s and 
thereby " make himself generally useful." 

Led by such reason as this many successive generations of 
parents from the Jews of ol<l to ilii- pnsrnt time have requii-ed 

that every boy should hv ■ ■>* l y did tin- parents of 

Saul of Tarsus put him i. .r tent-making dur- 

ing his tender years, so liii !■.■ rnenns to give him 

II " lini&herl " t'du(;!itli>ri iii ,liji lL 
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FdiBtingiiiehed Hebrew teiiplier of hia ilajV Doubtless tlmt he 
might have "Bomethmg to fall back on." From hie birth on 
there was always the chauce that the gifted preacher would tind 
it either aecesBary or desirable to labor with his " owd hands" 
that he might " be chargeable to no man," precisely as he did 
at Corinth, the same liability that attaches itself to any man, 
be he ever so rich or learned. 

This utilitarian notion of manual training for childhootl and 
youth has a multitude of modern apostles. Some years ago \ 
Edwai'd Everett Hale made a stirring speech to General Arm- 
strong's colored boys at Hampton, Va., urging the advantages ] 
of learning the printei-'a trade, because he who has once m 
tered it can " set to" and earn a living in any clime, mending I 
reverses wbicii may have befallen him in other callings and 
traveling from country to country for instruction and amuse- 

If manual training is so beneficial and really a necessary part 
of an education, from a utilitarian stand-point, why not intro- 
duce it in the public schools? "Teach the pupils to make | 
things themselves ; things which will be useful and which will 
be sold to admiring friends ;" say the ardent advocates of this 
new application of an old idea. 

These people, however, although they include a good many 
educators of note, labor under a serious misa[)prehension re- 
ganling the end of manual training as it is understood by the 
thoughtful promoters of the so-called New Education. Indeetl, 
it can be safely said that manual training is eveiywhere suffer- 
ing from tlie almost universal miseonceptioo on the part of tbe 
public that its end and aim is the teaching of trades, that it 
s the pupd of certain hours which would otherwise be given 
he common or higher branches for the sake of teaching him 
■'make things" which are supposed to belong solely to the 
rpenter's or blacksmith's shop, liut manual training proper, 
Reonsidered in its educational relations, must be at once and foi' 
■all time separated from the idea of immediate financial, or 
Lmouey ^ttinir rehults. In otiier wnrda, nuinual training in tlie 
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public achoole iiiiiMt be kept oleui' mu\ diatiuet from trades 
I Bchools or the teaching of trades. 

The mental education which we undertake to give our children 
I at public cost is supposed to be equally valuable to the pupil 
whether he becomes a business man, manufacturer, lawyer, 
I clergyman, physician or teacher. On the same principle the 
[ manual training which we are seeking to incorporate as a part 
L of our public-school system is intendeil to benefit alike the 
I future carpenter, machinist, blacksmith, manufacturer or geu- 
\ eriil mechanical engineer ; nay more, it is expected to help the 
\ boys who are to follow commercial or literary vocations just as 
\ much in rounding out their education and equipping them for 
9 it does the other class. For we can never "send the 
I whole boy to school " till we give those who are destined for 
I the mechanical class of the world's workers a fair mental train- 
L Ing, and also impart to those who are to make up the profes- 
L flional class the fundamental ideas of hand culture. After this 
I has been done we can well afford to leave technical education, 
\ whether it seeks to produce a lawyer, a plumber or an engi- 
t neer, to the special schools. 

Manual training is no new thing in ourevery-day American 

ife. In the country districts fifty years ago the children had 

; months of manual training of the best kind, because of 

jFthe tasks required of them on the farm and in the shop and the 

(kitchen. They also averaged three mouths of mental training, 

[ which time they leametl rapidly, in spite of the lack of 

Bability on the part of their teachers. They had too nmch 

Bmanual training and were bungiy for the mental, consequently 

t did not hnrt them to study night and day, through the two 

B^r three months that they were in school. Even now the boys 

[■and girls brought up in the countiy get something of tliis same 

Jtraining. During thirty years' experience as a mauiifactui-er 

e writer has found that when the countny boy is put at work 

D the shop he shows himself nmch more ingenius and " handy" 

than the boy, who, having lieen raised in tile ctty, is theorcti- 

II closer touch willi the nieclianical a 
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Owing to the changed comiitious of society in nil our cities I 
the children who till our Bchoola have mo ri; mental educatioo I 
than they reliah, and are bnngry for any mannai educatioiiJ 
which circumstances happen to throw within their reach. It is^ 
impossible for either the rich or the poor children to get tUiS 1 
much-needed education at home, therefore the school is tiieir I 
only hope. Many parents are coming to realize this fact and J 

kto demand that mannai training shall have a recognized place' 1 
to the public-school course. 
Because of ceitain favorable conditions and the well directed 1 
energy of a few people who combine with their professional 
ability as teachera a natural taste for mechanical pursuits 
Springfield haa obtained a national reputation for her public- 
school work in manual training, as well as in all other direc- 
tions. 

When I speak of a national reputation I do not mean that J 
our city is in advance of many others which might be named, 
but that, considering its size, an admirable stai-t has been made 
along some lines which hove been original. Long before this 
question of manual training had reached even its exprimental 
stage, outside of the largest cities, the subject was thoroughly 
studied and watched by a few of our people, who were intensely 
interested. Some of them had sufUcient confidence in manual 
training as a practical educational scheme to invest their money 
in various experiments, but all of them counseled no action on 
the part of the city until certain principles could be better set- 
tled and understood. After some of the doubtful points had 
been tested by private experiment, here at home and in other 
cities, our school board decided to make a beginning, and from 
the time on there has been a continuous growth, with a vei-y 
few, if any, serious mistakes. WhUe in any line of progress 
the work must in its details be somewhat experimental, I main- 
tain that manual training in general has passed its experi- 
mental stage. I claim that a complete and satisfactory coui'se 
of manual work, from the first primary grade through the bigh 
' school, has been laid out for our Spriugricld pupils by the 
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school committee and fairly tested, and that this course can be 
duplicated with educational profit and at reasonable expense. 

This whole course is planned to supplement the work of the 
kindergarten, which should precede it whenever possible, as the 
kindergarten training will prove a decided help to the pupil who 
undertakes such tasks as those described by Mr. Kilbon. 

This book will explain itself. The knife course was first in- 
troduced into our grammar grades to give the boys something 
to do while the girls were taking their weekly sewing lesson. 
Mr. Kilbon as principal of the city manual training school, has 
spent a great deal of time and thought in undertaking to per- 
fect it, thereby utilizing many years of experience as a draughts- 
man and superintendent of mechanical construction in a large 
manufactory. 

Springfield, Mass., July 1, 1890. 



Knife Work In The Schoolroom. 



! GEORGE B. KILBON. 



n\0 a pei-Bon conversant with tlie development of Manual 

^ TrainiDg during the past few years, it is mauifeat that 

for children younger than six or seven years the gifts and 

5ciipations of the kindergarten furnisli a series of manual 

BesoQS suited to their capacity. It is also manifest that the 

worli of the "Manual Training School" or "Mechanic Arts 

pSchool" is adapted to the capacity of pupils of thirteen or 

I tonrteen years and upwai'd. 

For those between the ages of seven and thirteen there is no 
ntisfactory course of manual work arranged, and the object 
r this treatise is to make some suggestions that may help 
lolve the difficulty. 

Many of the problems herein described and designed for a 

four years' course in knife woi-k have been experimentally tried 

D the Springlield schools, and the call from other places for a 

lowledge of what is being done in Springlield has led to 

vtiidr publication. They possess, without doubt, crudities which 

tther experience will connect. 

I The Springfield grammar-school grades are numbered from 

e to nine ; the age in grade one being five years and upward, 

lile the age in graile nine is thirteen years and upward. The 

tath or senior grade is provided with a genera! tool course for 

Sbicb pupils leave their buildings and go to the city manual 

nining scliool. For pupils in grades below the fifth, eser- 

. in clay moileling, paper cutting and folding are well 

lapted. It is for pupils in grades fiftli to eighth, inclusive, 

|at this course is intended, and the work is done in the ordl- 

y schoolroom, while the children «it at tiieir desks. 
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The following is an outline of the four years' course : — 

Fifth Grade — Surface forms, cut from thin wood. 

Sixth Grade — Part I, Carving. Part II, Surface forms, 
cut from thick wood. 

Seventh Grade — Part I, Geometric solid forms. Part II, 
Joints. 

Eighth Grade — Mechanical and natural forms. 

The only cutting tool used is the knife. 

For laying out the work a gauge, try-square, dividers, rule 
and pencil are used with the knife. 

The cost per doz. of a good set of the above tools is us 
follows : — 



Gauge, . . . . 


$1.40 per doi 


Try-square, 


2.00 '' *' 


Rule, 12 in., . 


.84 '' " 


Pencil, medium, 


.25 " '' 


Dividers, 


2.25 " '' 


Knife, . 


4.G0 " '' 



Total, 



811.34 



Beside these a teacher needs for occasional use : — 



One small pene hammer, 


S0.35 


One 10 in. back saw, . 


.75 


One handle of brad awls, . 


.30 


One pair pilars, .... 


O X 


One mounted oilstono. 


.()() 


One oil can, .... 


.30 



Total, . . . . $2.65 

To protect the desk-top make a cover of ^ in. pine. Let this 
cover be 1 \ in. longer tiian the desk-top and 10 in. wide with 
cleats 1 in. X ^ in., nailed edgewise on the underside at both 
ends, and at the front edge. 

The completed cover will tlion have \ in. play endwise, as it 
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B on the desk. The figure below gives three \-iew8 of it, a 
B cost need not be over 8^.40 per doz. 

r The total cost of equipment as described above for a lAi 
I twenty-four will be : — 

■2 doz. sets tools, .... $22.68 
2 doz. covers, ... . 4.80 

1 set tools for teadiers, 2.65 



Total, 



$au.i3 




I A convenient attachment to the cover for holding work dur- 

i; gauging lessons is as follows : Take one piece of | in. bass 

V pine, 10 in. x 1 in. and one piece 2 in. x 1 in., and nail them 

I the cover, as shown at a and ii, Fig. 1 . These covers will 

e improved if some of the older pupils are allowwl to stain 

n with burnt sienna, and then vaniiah them with two coats 

t shellac. The sienna should be made sulflciently thin with 

)entine, put on with a brush, and rubbed with waste rags so 

jut the grain of the wood will show through, as burnt sienna 

b a stain and not paint. 

f ^Aftel the first coat of shellac is put on and allowed to dry 
hour or moi'e, sandpaper it enough to smooth down the 
min of wood which its putting on has roughed up, and then 
f^d the finishing coat. 
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To hold one dozen aets of the pupils' toole, make a. box of 
J in. pine or whitewood, 3 m. deep inside, as shown in Fig. 2. 



\ ' ii 
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Fib. 2. 

The oatside dimensions are 26 in. x 10 in. x 3 ^ in. A and 
B are strips of | in. pine, notched to hold gauges, of which 
two are seen in position. See also Fig. 3 for an elevation of 
one of these strips. 

nj"iJTJijnTTJTJTJT_ri_rLrLn 

Fir.. .3. 

The rules, dividers and pencils can lie underneath the gauges 
in the spaces indicated in Fig. 2. 

Each box with its cover should not coat over SI. 00, and a 
box to contain the single set of teacher's tools 15 in. x (i in. x 
2 in., inside measure, 50 cents, making a total of 82.50. 

Some grinding of the knives will be occasionally needed, 
but it would be better to pay an expert to do that, as few if 
any boys of nine years can be tmated to attempt it. Some 
janitors can do it, and in such case a treadle grindstone for 
84.50 will be a good investment. 

The above-mentioned expenses make a complete total of 
837.13, which is all that is needed for one grammar buildiog, 
as the pupils in any two different grades need not be working 
at the same time. 
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At the close of this mamial will be found a seriea of plates, 

coatainiDg the problems of the course. The method of making 

any problem is minutely described in the lessou numberetl to 

correspond with the unmber of the problem, with the excep- 

, tion of Leasons I and VI. 

An effort has been made to have each problem clearly ex- 
f plained and illustrated in detail, in order that a novice in tool- 
fc using may become self-taught. 

Problems 1 to (i are performed on basawood o-Ki in. thick, 
I machine finished to the required dimensions. 

The object of fui-niahing prepai'ed material for these prob- 
tlems is to give first lessons in accurate use of gauge and try- 
I square; this of course requires accurate shapes of wood for 



Prepared material is also used for all the calling pi-oblems 
Find for moat of the problems of the third and fourth year, 
Pvtbereby avoiding much tedious monotony and making the lea- 
I «ons more interesting. 

Experience seems to have determined that basswood ia best 
C'Sdapted to this course of work. It ia uniform in texture with- 
Lout alternating hai-d and soft grains, it dues not split too easily 
land is soft. 

If baaswood cannot conveniently be obtained, the whitewood 
C'of commerce, sometimes called poplar, (tulip tree) , Is not 
I Tery difflcult to work. Also a very soft grade of pine may be 
Pnaed to advantage, but a piece approaching the nature of yellow 
Ppine is very unsuitable. 

lu the southern states where the yellow pine is so universally 
fused, there can occasionally be found a log of a reddish color 
I aeeming to be half dead, which is nearly as good as white pine. 



FIRST YEAR 



FIKTH ORADE. 



SURFACE FORMS, 



CUT FROM THIX WOOD. 



LESSON I. 

GHUGE DRILL. 



i 




Supply each pupil with a gauge and teach to hold it aa it 
Fig. 4. The thumb of left hand should be free to pass np nod 
down the gauge-atick and in conatant contact with the gauge- 
block, while the right hand looaens 
the Bet screw, moves the block np 
or down, and then tightens the 

Drill class in unison at setting 

gauges on different graduations, 

until they are familiar with the 

graduations and agile at shifting 

IjB™^^ the bjock. Begin with the coarse 

Fin. 4. graduations, that is, inches and 

half-inches, and continue successively with quarter- inches, 
eighth-inches and lastly sixteenth -inches. An enthusiastic 
teacher will find ample variety to fill the time of the firat les- 
son, which should not be over forty miDutes. 
: 



LESSOX n. 

USE OF GfiUGE. 
Take for each pupil a piece of prepared material, 8 



Teach to hold gau{ 




Fig. 5. 
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The first position, Fig. 5, is more convenient for narrow 
gauging, as I in. to f iu. ; the secoDd position, Fig. 0, is neces- 
sary for wide gauging, as 3 in. or more. 

The flrmeat hold is secured if the end of the thumb and the 
inner shoulder of the little finger's knuckle press against the 
front side of gauge-stick, while the middle bones of the three 
fingers and the end of little finger press the opposite side, thus 
forming a vice, the elbow meanwhile touching the body and 
the gauge-stick being held at right angles to the forearm. 

Too much stress, however, should not be laid oo the exact 
form of grasp, if the pupil accomplishes the important thing, 
the making of straight lines. 

Set the gauge at ^ in. graduation. Hold the wood by means 
of the left hand against the cleats prepared for that pui-pose at 
the right of desk co-\er hold the gauge is in Fig 5, and make 
a straight line along the entire length See Fig 7 




In doing this it is necesaaiy to care for the three following 
points continually, and proficiency in ganging is acquired ouiy 
when the power to guard against error at any one of these 
points becomes instinctive: I. The face a h of the gauge- 
block mual be kept through its entire length iu uninterrupted 
contact with the edge, c (f, of the boai-d, II. The farther 
lower corner of that portion of the gauge-stick, e/, which pro- 
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JectB beyond the gauge-block must be in complete contact with 
the board. See a, Fig. 8. III. The gauge must be rolled on 




the axis of the stick, in the direction of the arrow, Fig. 8, until 
the point enters the wood,aa in Fig. 8. It is manifest that if 
held as in Fig. 9 no line will be made, and if held as in Fig. H) 
a very deep line will result. A little care in the amount of 



IE 




Fig. 9. Fig. 10. 

rolling between the two positions shown in Fig. 8 and Fig. 1(1 
will enable a skillful workman to make any depth of line re- 
quired, and it is good discipline to drill a class in making the 
two different lines, line and medium. The medium line is the 
important one for pupils to master. When one line is gauged, 
the process of making which is shown in Fig. 7, turn the board 
around and make another. The face of the board will then 



f resent the appearance of Fig. 11, If ^uwork has been well 



as 
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Turn the board over and make two correspondiDg linea on 
the other side. Four lines have now been made, with gauge 
set at ^ in. Set gauge at 7-16 in. and make four lines in the 
same manner; so continue setting the gauge 1-16 in. less suc- 
eeasively and make four lincH at every setting, until 1-10 in. 
Betting is reached. The board will then appear as in Fig. 12, 
or Problem 1, Plate I. 




Have each pupil write his name plainly and neatly on one 
side of the board. The name should be written on every fin- 
ished problem. To perform Problem 2, repeat Problem 1 and 
fill both sides of the board with lines 1-16 in. apart. I'roblem 
I, will then show the pnpil's first effort and Problem 2, his 
proficiency. The name should be written on Problem 2, be- 
fore gauging. 

The object of making many lines on a small piece of wood 
is to give the most instruction with the smallest amount of 
expense for material. Allow rapid workmen to repeat these 
problems with a second set of boards. 

LESSON in. 

MEASUREMENT, 

Take a board 8 in. x 2 in. x 5-16 in., and on one side of it 
gauge one line 6-16 in. from each edge, one line f in. from 
each edge and one line in the middle. It will then appear as 
in Pig. 13. 

Place the rule along the line a 6, one end exactly coinciding 
with the end of the board, and with the knife make points on 
the line a b against everj' J in. graduation of the rule. Hold 
the knife as in Fig. 14. It must not incline to the right or li 



lold^H 



KNIFE WORK IN THE SCWOOL-ROOM. 



but sliould incline away from the workman at an angle of 
about 30°. 



Via. 13. 
Do not draw lines with the knife, but simply pnah it verti- 
cally, sufficiently haifl to make a deep cut that can easily be 
seen when sitting erect. It is important that pupils learn to 
make these points of right depth and that they do not make 
linea instead of points. 




Xext lay the rule along the line below the line a h, and make 
[ points against quarter-inches ; then along the next line, making 
I points against the eighth-inches; then aloog the next line, 
[ making points against the sixteenth-inches. The remaining 
f.Jine may be used to give class drill in varying meaetirements, 
^ ftt the teaclier's dictation. See Problem 3. Plate I. The draw- 
ings on this plate are mach- about half size and the lines on 
■oblem 3 are graduatetl thcrijoii, as slated above, viz : On 
the upper line measurements at every J in. ; on the second line 
^t pvery i In ■ <m tlw Ihc tliird line at eveiy ^ in. ; on the 
jOurtli line al l-f" , "^n LQeasuremeuts on the lower 
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line, beginning at tUe left, are auccesaively 1 in., J io., J in., 
^ in., 1-16 in., ^ in., \ in., ^ in., 1 in., umounting to 3 and 
13-16 in., tlie measurements on the lower line beginning from 
the right are successively, 10-16 in., 9-16 in., 8-16in., 7-lG in., 
6-16 in., '5-16 in., i-16 in., .S-16 in., 2-16 in., 1-16 in., 
amounting to 3 and 7-lfJ in. 

The back of the board may be ganged like the front and 
varying measurements at the teacher's dictation laid out on the 
lines. Let the sum of any one series of these varying measure- 
ments be less than four inches, and at the close of each series 
see how many pupils have advanced to the correct amount. 

LESSOJs^ IV. 

USE OF TRY-SQUHRE. 
Fig. 15 is a perspective view of a try-square. The ti-y-square 
consists of two part«, the beam and the blade. 

workman to draw a line across a board 
knife, exactly at right angles to 





the edge of the board. To do this the blade must he held firmly 
against the face of the board, while the beam must be held 
firmly against its edge. Let the forefinger of the left hand 
hold the blade to the face of the board, while the thumb and 
remaining three fingers bold the beam against its edge. See 
Fig. 16. 
To perform Problem 4, Plate I, take a board 8 in. x 2 in. 
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Id in., and witb ruin and fluely -pointed pencil lay off every 
I inch along the length of the board, as in Fig. 17. 

Put the square on as in Fig, IG, place the pencil carefully 

tn the first right-hand point, carefully move the square againal 

it, take up the pencil and witb it draw a line across the broad 

face or side of board, close to the blade of the square. Do 

I not xnake a heavy line, as it will destroy the pencil point, and 



Fir. 17. 

wdraw the pencil but once. I'urn the board one-quarter of a 
fl revolution away from you, hold the blade of the square on the 
I edge of the board thus brought uppermost, and draw a line 
)ss this edge, exactly joining the line previously made on 
t' what is now the back side of tbe board. Continue this pioceaa 
I of turning the board and squaring across the remaining side 
1 and remaining edge until tbe line has been squared entirely 
I around tbe Itoard when it should exactly meet its starting 
point. The board will then present the appearance of Fig. IS, 




Fig. 18. 

Repeat this process, squaring lines around the board, through 

each of the reinuining points, wst'nj the pencil, drawing itligJUly, 

drawing no line more than once, and inclining tbe pencil slightly 

to the right, so that its point shall be sure to press against tbe 

■ blade. This inclination of the pencil away from the square 
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blade should bring that side of the cone of sharpening, which 
is next to the square blade, perpendicular to the face of the 
board. 

When lines have been squared through all points except the 
three nearest to the left end of board, turn the board end 
for end, that is, so that the end which has hitherto been at the 
left, shall be at the right, and square through the remaining 
three points. The reason of this turning is obvious, the beam 
of the try-square will otherwise have too small a bearing against 
the board. 

La; the rule again upon the board, and with the knife held 
as in measurement, make points at the half-inchea. Square 
around the board through each of these points with the knife, 
precisely as has just been done with pencil, except that the 
knife must be lightly drawn once ao as not to move the square 
from ite position, and then redrawn somewhat heavier, so as to 
make a line of sufflcieut working depth. It may be necessary 
sometimes to draw the knife through a third time, as the line 
must be of a working depth, so that a knife blade scraping 
along lengthwise of the surface of the board will be instantly 
and easily arrested when it enters the line. 

It is obvious, also, that the try-square must not be moved by 
reason of pushing the knife against it with more force than the 
left hand exerts to hold the square in place. 

When a line has been squared across one side and the board 
turned away from you, bringing an edge uppermost, put the 
extreme point of the knife on the corner and exactly in the line 
previously made, and draw the line as before. Success cannot 
be attained without this caution regarding the knife-point. 
Continue this tine on the remaining side and edge until it joins 
its starting point. Through the remaining ^ in. points square 
in like manner. 

Lay the rule on once more, with the knife make points at 
qnarter-inches, and square around the board through them.,, 
The laat lines, through the quarter-inch points, should shoi 
improvement over the lines first made. The completed 
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will appear as in Problem 4, Plate I. Greater proficiency will 
be gained if the problem ia repeated. Supply eacL member ot 
the class with a Dew board for that purpose. 

LESSON Y. 

TRY-SQUflRE HND GHUGE COMBINED. 
Take a prepared piece 4 id, x 3 in. x 5-16 in. Lay the rule 
b upon it, as in Fig. 19 and, with the knife held as in measnre- 



Fio. 19. 

I ment lesson, make points at every eighth-inch until six poiotB 
I have been made from each end of the boai-d. The boaixi will 
L then appear as in Fig. 20. 




e a line across tlie 



I 



Through the first point at each end squi 
face of the board. 

Set the gauge J in. and gauge a line from. ea«h edge on this 
face, starting and stopping at the above squared lines. 
board will then appear aa in Fig, 

The object of tliJH li^asmi Is 




The 



additional step in ganging, 
I'roceed in the same manner 
;iking every gauge line and 
)^ tleptli, as has been previ- 
i to always atart and atop 
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exactly on lines. When finished the work will appear as in 
Hrohlem 5, Plate I, the open apace in center is left for the 




Fig. 21. 

Problem 6, Plate I, is similar to Problem ■>, the difference 
being that in this problem diagonals are first drawn and that 
the points for squaring are J in. apart. 

Notice that all lines parallel with the grain or fiber have been 
made with the gauge and that all lines across the grain have 
been made with the knife. With rare exceptions this will be 
the universal rule. Problem 6 is for pupils who work rapidly. 

LESSON VI. 

SHUGING ON EDGE AND END OF BOHRDS. 
Every board has two sides, two edges and two ends. See 

Fig. n. 



Fig. 22. 
Any one of these six is called a face when it is planed true. 
The expression to gauge on any given face means that the 
gauge point cuts a line on that face ; the expression to gauge 
froTa any given face means that the gauge-block slides in con- 
tact with that face. The work of the present lesson is to gauge 
on the edges and ends of all the boards thus far used. 
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Set the gauge at 1-16 in., take the first board used in Lesson 
[ II and gauge on its edges and ends/mm both of its sides ; set 
i'the gauge at ^ in,, and repeat. This practice is an additional 
1 step in gauging, and is more dilflcult than the previous gaug- 
I ing leasons. When this first board has the four lines thus 
Igauged around on both of its edges and ends, it will appear as 
n Fig. 23. 



Take next the second boaid and treat it in the %ame way, 
B snd so on until all of the boards used in the previous Lessons 
I liave their edges and ends filled with gauge lines. 

LESSO?^ VII. 

TO mkke: r square board. 

In mechanics, as in arithmetic, strict accuracy of result is 
[ necessary. If the correct footing of a cotuinn of figures is 
I. 154 a pupil will find his work marked incorrect if he obtains 
153 or 155. So in mechanics, if a pupil be required to make 
[ ft board 2 in. wide, it cannot be marked correct if he makes it 1 
r and 63-64 in., or 2 and 1-64 in. Accui'acy of result is of the 
I ntmost importance There are in mechanics, as in arithmetic 
Four Fundamental Rules 
which need to be understood, as they are in constant nee : — 
Rule I — Measure accurately according to plan. 
Rule II — Make perfect lines. 
Rule III — Cut rapidly near vhe lines. 
Rule IV — Cut carefully, exactly to lines. 
In proportion as one understands these rules and practices 
ttiem he will become skillful in tool-using. 

To make Problem 7, Plate II, take a board 4 in, thick, and 
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12 in. to 18 in. long, as may be convenient. Set gange 2 \ in. 
and gauge from one edge on both sides of tlie board. Tliia 
gauging can be done deeply, and the board will then split apart 
along the gauge line and the pupil has a piece 2 J in. wide for 
use. If the end is sound wood, measure roughly 2 \ in. from 




Flo. ti. 
the end and square around. If the end is not sound, or is 
filled with sand from lyiug in the lumber-yard, cut it off to 
clean sound lumber. Draw the knife a few times through the 
squared lines on both sides of the board and it will easily 




Fio. 2o. 

break, when you have a rough 2 \ in. square. This process if 
called "roughing out" and from the rough 2 | in. square It is 
required to make a finished 2 in. squure, as follows : — 

With finely-pointed pencil and straightedge draw u line oi 
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one side near one edge. Cut to thie line holding tbe knife as 

n Fig. 24. 

Test this cutting with the edge of the try-square blade to 

' Bee if it is straight, and trim off such places as the test shows 

I to be high- In testing hold the board iu one hand and the 

I square in the other, between the eye and a window. See 

Fig. 25. 



II 



Fig. -2li. 

Wlien no light can he seen between the board and the try- 
I square blade the edge is perfectly true. Mark it with a pencil 
I line that it may be known as the first edge trued. See Fig. '26. 

In cutting wood the tool niuet not move against the grain. 
I Thus in Fig. 27 a knife cutting from c to a, would be cutting 
I with the grain. If cutting from « to c, the tool would cut very 
[ nearly parallel with the grain from a to b, but decidedly 
I against the grain from 6 to c. Always examine the piece of 
i do not cut against the grain. 




t wood a 



Fig. 27. 

One more important fact may be mentioned here, A knife- 
l blade will cut much more smoothly and easily if drawn down- 
Lward or upward at the same time that it is driven foi-ward. 
I Figs. 28, 29, 30 illustrate this fact. 

In Fig. 28, the successive positions of the blade show that 
I the knife is driven forward without being drawn up or down. 
f Fig. 29, shows that it is drawn downward at the same time 
1 that it is driven forward, and Fig. 30, shows that it is drawn up- 
[ ward at the same time that it is driven forward. The arrows 
indicate the direction forwnrd. 
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In tlie operation shown at Fig. 29, the under surface of the 
board will be lesa likely to be torn by the knife-blade aa it 
comes out, if the handle is incliued forward aa there shown ; 
and in the operation shown at Fig. 30, the upper surface of 
the board will be less likely to be torn by the knife-blade as it 
>ut, if the handle ia inclined backward as there shown. 




Fi<;. tA. Fkj. 29. Fiu. SO. 

To^ish the opposite edge, making it parallel with the first 
edge and 2 in. from it, set the gauge 2 in, plus. 

The graduations upon the gauge stick which have answered 
for previons purposes are not sufficiently accurate for this. 
The rule must be used to measure the distance of the gauge- 
point from the gauge block, and the gauge point must not be 
set against the middle of the 2 in. graduation of the rule, hut 
againat the farther aide of the graduation. This is what is 
meant by 2 in. plus, and in general all flnishing or finish 
measurements must be made plus. 

hy finish measurements we mean those by which work is to 
be finished, in contrast with rough measurements, or those by 
which work is roughed out as stated above. The necessity for 
making finish measurements plus is caused by the fact that a 
small amount of wood is lost in the final smoothing away of 
tool marks, and work requires to be measured pins in order to 
allow for this. 

Having set the gauge 2 in. plus, gauge a line on both sides 
of the board from the finished edge, and with sharp knife blade 
cut roughly near to the gauge line. Rule III ; then cut exactly 
to the center of the gauge Uue, Rule IV. The new edge will 
now be high in its middle. See «, Fig. 31. 



I 
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This high portion needs to be carefully eut off, leaving the 
edge straight across from corner to corner, as shown by dotted 
lines, Fig. 31. This operation is a closer appHcfttioD of Rule 



The piece will now be just 2 i 
long first square around as near to oi 



make it 2 ii 
1 wood » 



L 



D" 



Fig. 31. 
Allow, Eule II, using knife and try-square, 
the lines, Rule IV. Next measure 2 in. ph 

Rule I, and square around again, Rule 11. Draw 
knife-point thi-ough these lines on both sides twice, or mor 
necessary, then cut as in Fig, 32, This last operation com- 
bines Rules III and IV. 



nd cut exactly to 

from this finished 

the 

eif 
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We have uow a piece jtist 2 in. equare, and tbe successive 
steps taken in making it should be followed in the succeeding 
work, thus in setting the gauge or measuring the length, ob- 
aeiTe Rule I, measure aocurately. In making gauge Hue or 
knife-line observe Eule II, make perfect lines. In removing 
the waste strips observe Rule III, work roughly near to lines; 
and in finishing to the center of gauge liue, as also in linishing 
off the raised middle at Fig. 31, observe Rule IV, work ex- 
actly to lines. The finished square is shown in Problem 7, 
Plate II. 

Pupils who have worked accurately will find their finished 
square boards agree with each other and with the teacher's, for 
the teacher should have an accurate model of his or her own 



LESSON viir. 

THE CIRCLE. 

Rough out from i in, stock u piece 2 J in. square, 
Lesson VII. 

Find its center by laying the rule along its diagonals 
marking with pencil short sections of llieae diiigonals. 
Fig. 35. 




Set dividei-s 1 in. radius and <iescril>e a 2 in. circle as in Fig. 
35. Suppose the grain to run in the direction indicated, then 
a and b will be the edges of the board, and c and d the ends. 

In cutting to the circle the knife must start at a or b, that is, 
on the side of the grain, and move toward c or d, that is the 
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end of the grain. The reason for this injunctioii will be dis- 

eoTered by those who neglect it, as the circle will be maiTed 

by splitting. 

Bute 1 has been observed in setting the dividers and Rule II 

in describing the cii'cle, now observe Rule III by cutting around 
, the circle aa ahove directed, keeping about 1-32 in. from the 
I line. It would be well before doing this to draw witb the 
I pencil a diameter parallel with the grain, in order to save the 
LtJme which would othei-wise be consumed by the frequent 
I necessary examination to discover the direction of the gi'aiu, 
I The board will then appear as in Fig. 3fi. 




To complete the work obsene Rule IV cut carefully to line. 

Compare finished work with that of other pupils and with 
Bteachers'a model. The hniohed circle h sbown in Pi-oblem 8, 
iPlate II. 

LESSOX IX. 

THE EQUlLflTERHL TRIANGLE 

Rough out from J in. stock a board 2 J in. square, aa be- 

Bfore, and straighten one edge of it. On this edge [jlace two 

I points juat 2 in. apart; lay the work on the desk-cover, and 

, against its straightened edge lay a straight-edged hoard J 

* in. thick. It will then appear as in Fig. 37, the points "2 

in. distant from each other being shown at a and h. Set the 

dividers 2 in. and with points a and h for centers describe arcs 

cutting each other at c, join a c and b c with straight lines, 

using a finely-pointed pencil. Observe Rule III, cut I'oughlv 
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near to lines, and follow the directioiiB abont cutting with the 
grain, which in this problem will be to cut from c towai-d a and 
toward 6, if the grain runs fram a to 6 as directed. Should 
the pupil, however, begin the triangle by straightening an end 
instead of an edge, the cutting would need to be from a and 
from b toward c. 

Proceed to finish the problem, observing Rule IV, cut exactly 
to line. Endeavor also to hold the knife blade with the aide 
perpendicular to the side of the boai-d, so as to cut the edge at 
right angles to the surface. 




Fig. 37. 

Remember this direction in all future work, especially when 
finishing, as required by Rule IV. 

The completed equilateral triangle is shown in Problem a, 
Plate II. 

LESSON X. 

THE OCTfiGON. 

Rough out from J in. stock a square 2 J in., as before. 
Finish a '2 in. square as in Lesson VII. Find its center accu- 
rately by means of diagonals. See Fig. 38. Cut a right- 
angled notch in a waste piece of | in. board and hold it against 
a corner of the square board, as in Fig, 58. 

Set the steel point of the dividers exactly in the corner at a, 
and spread the dividers until the pencil point rests on c ; then 
awing the dividers to make the points d and e. Without 
changing the dividers set each of the three remaining comers 
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of the square board into the notched block and marh other 
points corresponding to those just marked at d and e. The 
board will then appear as in Fig. 39, and with a line pencil 
point and a Btraightedge the octagon may be completely laid 
out aa in Fig. 40. 




Via. 38. 



Now notice the direction of the grain, and cut roughly near 
! to lines. Rule HI ; then cut carefully and exactly to lines, Rule 
L IV. Take paina also to hold the knife with its side perpendicu- 
l-Iar to the side of the boai-d, as described under Lesson IX, and 




Fi«. 3<l. Fig. 40. 

p .observe the directions concerning drawing the knife, illustrated 
Figs, 'I'A and 3CI, The completed octagon is shown in 
I Problem 10, Plate II. 

LESSON XI. 

THE HEXHGON. 

Rough out from J in, stock a board 2 J iu. .\ 2 J in. Find 

lie center roughly by means of diagonals, set the dividers 1 in. 
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■ mtaiia of ttie rule, and from the. center of the board de- 
L-ibe a 2 in. circle. The board will then appear as in Fig. 41. 
With straightedge and pencil draw a Sine parallel to the aide 
b, just touching the circle. The board will then appear as 
Fig. 42. 




Fiii. 41. Fic. i-i. 

Cut carefully to this laat-made line, observing all previous 
instnictions. 

Set the gauge 2 in. pliia, gauge a line just tonching the up- 
per aide of the circle and cut carefully to that line. Lay the 
board on the desk-cover, against the beam of the try-square or 
some straightedge of thicker material than the board itself; 
also lay upon the board and against the thick straightedge au 
equilateral triangle made in Lesson IX in audi a position that 




one side of the triangle shall be tangent to the circle on the 
board. See a, Fig. 43, As some portion of the triangle pro- 
jects beyond the board and is therefore unsupported, put a 
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Bwaate piece underneath to support it. See b Fig, 43. Draw a 
fine pencil line on the board against the side of the triangle 
which is tangent to the circle, then adjuat the board and 
triangle to draw the remaining three lines necessary to complete 
the hexagon. The board now has the appearance shown in 

L Fig. 44. 




Fig. 44. 

Finish cutting the hexagon, observing Rules III and IV, and 
"Other detailed instructions which have been given. 

The completed hexagon is shown in Problem 11, Plate II. 

2 have circumscribed tills hexagon about a 2 in. circle. A 
ixagon can also be inscribed in a circle as follows : — 





Rough out a piece of wood 2 J in. square, center it and de- 

1 2 in. circle as before. Without changing the dividers 

lotice that they will space around the circle juat six times. 

e Fig. 45. Join the adjacent points with straight lines, and 

e have an inscribed hexagon. See Fig. 46. Of course the 

Linecribed hexagon is smaller than the cii'cnmscribed hexagou, 

ithe "2 in, circle touching the corners of the inscribed and the 

■ middle portion of each side of the circumscribed hexagon. 
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LESSON XII. 

THE PENTHGON. 
Rough out from ^ in. stock a. boarti 2 J in. square, center it 
and describe a 2 in. circle; set the dividers so that they will 
make five spacea around the circle. The exact amount of this 
setting will have to be found by repeated trials, though it is 
very nenrly 1 and 3-16 in. Place tiiese points and the board 
will iippcar as in Fig. i7. Join the adjacent poinU with 




straight lines and cut to the lines, observing directions previ- 
ously given. The completed pentagon is shown in Problem 12, 
Plate II. This pentagon is inscribed in a 2 in. circle. To 
cirenmscribe a pentagon about a 2 in. circle, draw lines touch- 
ing the circle parallel to each of the sides of the inscribed pen- 
tagon, or draw a circle 2 and V>-M in. diameter and inscribe a 
pentagon within it; such a pentagon will be of the desired 

LESSON XIII. 

THE ELLIPSE, THREE BY TWO INCHES. 
Rough out from | in. stock a board 3 J in. x 2 J in. 
Straighten one edge and mark it. This edge may be straight- 
ened aa in Lesson VII, by drawing a fine pencil line on the 
face* near one edge of the board and cutting to it. Draw a 
fine pencil line parallel to the straightened edge and along the 
middle of the board. Square a line, across the middle of the 
hoard as in Fig. 48. 
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Tlie rale may be us«l for a straightedge in drawing lu-iicil 
lines, not bowever in making knife lines. From the intersec- 
tion c lay off to the right and left 1 ^ in. and we have the long 
diameter, a d, of the ellipse. See Fig. 49. From c lay off 
above and below, 1 in. each way, and we have the short 
diameter, h a oi the ellipse. Set dividers to the distance a c, 
that is half of the loug diameter, and with their steel foot 



d 



Fig. 48. Fir,. 49. 

t placed at e describe arcs cutting the long diameter and the 
I work will appear as in Fig. i9. The points where these arcs 
[ cross the long diameter are the foci of the ellipse, each point 
' by itself being a focus. 

Take three common pins, and insert them at b and at the 
two foci, inclining their points toward the cenler at such au 




Flo. ol. 

angle as to carry tlieir heads about J in. away from perpendic- 
nlai'. A plan view of llie Ijourds and pins is seen in Fig. 60 
and a front elevation of them in Fig. a!. 

Take a piece of lineo thread 10 iu. long and tie it in a hard 
knot around ttio pins, close to the board. If the first knot is 
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tied behind a foci-pin as in Fig. 52, it will hold without 
slipping while the second knot ia being tied. Fig. 53 illus- 
trates the form known as a hard knot, that is, one which will 
not easily loosen. The knot represented in Fig. tA will easily 




After tying, cnt off tile wawti' cnlb leii\ing them nbout ^ in. 
long, draw out the pin at h putting a finely-pointed pencil 
ugaJDBt the thread in its place The thread is now looped 
around the pencd point and the two foe \ ins Hold tlie pencil 
point on the m od ind icaiust the thrta 1, gi^in^ i little moie 




preesui-e toward the wood than tonaid the threid, and inclining 
the pencil top towaid the center of the board sufflcientH to 
have the outer side of the cone ciuaed in sharpening the pencil 
to be perpendiculai to the surface of the wood 1\ ith the 
pencil so held move it around on the boiid and an ellipse will 
be described passing thioiigh the ends of the diameters a h, d, 
e, Fig. 49 Re^l0^e the pins and cut to lines, ohserMng Uulea 
III and IV, and such o^jer directions alieady gnen as apply 

The completed ellipse is shown m Problem 13, Plate II If 
preferred this t-llipsL may be drawn free-hand 
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LESSON XIV. 

THE OYfll,, THREE BY TWO INCHES. 

Rough out from ^ in. stock » boartl 3 J in. x 2 J in. 

Straighten one edge and draw a line pentil line parallel to it 

along the middle oC the board. Upon this line lay off 3 iu. 

See a h, Fig. bo. 




J 



Fig. 5i;. 

Take a piece of thick white paper or thin cardboard, cut it 

about the same aize as the board and be sure that one edge is 

straight. Draw a pencil line parallel with this edge, along the 

middle, and lay oS 3 in. It now appears like the board shown 

. Fig. 55. From b measure 1 J in., and find c, Fig. 'id. 

I Through c draw a pencil line sqnure witli the straightened 




Fig. 57. Fib. 58. 

E edge, and from c measure 1 in. both ways, finding the points h 
Y and I. Then the points a and b will be the long diameter of 
I the oval, while h and i will be the short diameter. Draw a 

free-hand curve from k through b to t, which will be nearly but 
I not quite a semicircle. From li through a to i, draw a curve, 

which will be nearly a semiellipse. See Fig. 57. 
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Luy liiiu pupbi' ou a clean boaixl, and with a sharp knife 
point cut from J through ra, h, b, to fc, when the outline of the 
paper will preaynt tht appearance of Fig. .58. This piece of 
paper or cardl)oaiti so prepared we call a templet. Place this 
templet on the boBrd, the corner a, of the templet correspond- 
ing with the |x)int ii un the board, Fig. d5 and the corner b of 
the templet corresponding with the point b on the board, then 
with a finely- pointed pencil mark a line on the board against 
the edge of the templet, from a around to b. Turn tlie templet 
over, make the points a u and b b again to correspond, and 
mark on the board as before. 

The complete oval is now laid out on the board, the two 
sides being made uniform by using the templet ; and it only 
remains to work to the lines, as in previous pi'oblems. The 
completed oval is shown in Problem U, Plate II. 



Fi(i. 59. 

A word about sharpening pencil points. A pencil cone 
should not be cut more than | in. from the point for wood- 
work. To pnt a fine point on it after cutting, tack a piece of 
00 sandpaper on each desk-cover at the upper left-hand corner. 
One sheet of 00 sandpaper torn in fonr pieces each way, 
making sixteen pieces in all, will furnish pieces large enough 
for the purpose. Six sheets will make ninety-six pieces, allow- 
ing four to be tacked in a pile on each desk-cover for a class 
of twenty-four pupils, and when the top piece has been used 
so as to be of no further service it can be torn off, leaving a 
fresh surface exposed. Fig. 59 illustrates the manner of sharp- 
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I ening the pencil. Let the coEe of sharpening rest on the paper, 

I draw the pencil from b toward a, at the same time rolling it in 

I-the direction of the arrow. Fig. 60 is a left elevation of 

fig. 59. 

It will be seen that the pencil is ground as it is drawn, and 

I tiiat the grinding is carried around the cone by turning the 

L pencil as indicated by the arrow. A little care will make a fine 

l! point quickly and with uo waste of pencil. Marks made with 

I a fine pencil point should always be lightly drawn, that the 

I point may be perserved as long as possible. In no case should 

pencil be wet. 




Sandpaper can easily be torn by holding a sharp edge of 
I some material firmly to its paper side. See Fig. 61. 

The upper edge of the saw-blade is excellent for this piir- 
kjioHe, although the sharp corner of a board will answer. 

LESSON XV. 

THE VfiSE, 

Rough out from 4 in. stock a board 3 J in. x 2 J in. ; 

KiBtraighteo one edge, and draw a fine pencil line parallel with 

t along the middle of the board. Cut the ends of the boai-d 

■off square as in Lesson VII, leaving the board 3 in. long. 

1 the point a. Fig. 62, measure along the end of board 

i in., each way, and place the points b and c. From the 

I point d, do likewise and place e and/. Draw short lines from 
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e and from /, parallel to the middle Hue, meiisure off 1-I'i 
on each of them, and place the poiuta g and h. Lay a straight^ 
edged piece of board against the left end of the work, : 
Fig. 62, Bet dividers 1 in., place the metal point of dividers o 




;, and describe an are cutting the line a ri, at o. With o ob t 
center and 1 in- radius describe the arc of a circle, as shown. 
Fig. 6.5 represents work completed thus far. Now find t 
\ center from which an arc having a 1 





Fir.. fiS. Fill. r.4. 

passing through the point h and tangent to the arc already 
drawn. Place a waste lioai-d against the lower edge of the 
work, US at m n, Fig. lA, and find the point ji hy trial : from 
this point deacritie the required arc. Repeat the process on the 
upper side of Iward, and describe the me from y. 
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The point p can be found by a mecbaoical method, although 
! some teachers will lieaitate about trying it with lifth-year 
I pQpila. The method ia aa follows: — 

With ft as a center and dividers set 1 in. describe an arc 





Fis. 65. Fig. 6fi. 

I on the waste piece. See Fig, 65. From the center o, draw the 
I -Straight line o p, touching this arc ; with the intersection 2 as a 
|. center and dividere set 1 in. draw the arc r s. The intersec- 
I tionp is the center required, aa it ia 1 in. from h and from I. 

Fig. 66 ahowa the drawing of the vase complete. In pre- 
I paring to cut it, first cut a amaU'V in the edge of the board at 
By succeasive cuts enlarge this V until it nearly reaches 
I the line at c ; then observing Rules III and IV and other in- 
[i Btructions alrea^ly friven, cut from rf to c; cut from g, both 
I ways to c and to/. Treat the opposite side in the same man- 
ler. The completed vaae is shown in Problem 15, Plate II. 

LESSON XVI. 

THE CLOYER LEAF. 
Rough out from j^ in. stock a board 3 J in. x 2 J in. 
y Straighten one edge and draw parallel to it the middle line a b, 
LftS in Fig. 67. From b lay off § in. and place the point c. 
1 With (■ as a center and dividers set j in. describe a circle ; with 
¥ eentera found by trial describe two more circles of the same 
leize, touching the first circle and touching each other on the 
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straight line. If preferred these last two centers can be found 
mechanically, thus :— 

With c as a center and a radius of 1 in. describe arcs at o, a ; 

draw lines parallel to a 6 and ^ in. from it; the intersections 

<: o, are the centers required. Parallel to the middle line and 

^* Fig. 67. 

1^ in. on each side of it draw the lines i k, joining the circles 
with the left end of the board. From I the right-hand side of 
the circle first drawn, measure 3 in. and draw a short line d e. 
Obser\-e Rules III and IV and other necessary instructions and 
cut to the lines. 

The chief difficulty in cutting the clover leaf will be found in 
iinishing to the acute angles where the circles join, and the sug- 
gestions made in connection with Figs. 29 and 30 will be 
helpful. 

The finished clover leaf is shown iu Problem Ki, Plate II. 

LESSOR XVII. 

THE CRESCENT, 

Uough out from J in. stock a piece 2 i in. square and 

straighten one edge. Draw a middle line d! e, parallel to the 

straightedge, and a middle line, a o, at right angles to it. See 

Fig. 68. With the intersection c as a center and a radius of 

1 in. describe a semicircle ; place a point b i in. from a. Now 

find a center and radius with which a circle can be made to 

pass through the points d, b and e. This may be done by trial, 

or if a mechanical method is prcfeiTed, obser^-e the following ; — 

With i as a center, and then with rf as a center, describe 

IB cutting each other at ij and /' : draw the line g li, and 



I 
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produce it to o. The intersection o ia the center required, 
since every point on the line a o, is eqni-distant from the 
points d e ; and eveiy point on the line 3 o is eqiii -distant from 
the points d and b. 




The completed drawing is shown in Fig. 69, the grain run- 
ning in the direction d e. To cut the problem, first remove the 
upper portion, cutting from <i toward d and toward e ; it will 




FKi. 69. Fitt. 70. 

n appear as in Fig. 70. Next, remove the lower half, and it 
I will appear as in Fig. 71. Nest, by successive V cuttings, as 
in Fig. fi6, bring the problem to appear as in Fig. 72, 1 
cut from d toward b and from e toward b. 



>nd then 



In beginning these cuts from d and from e great care must 
L be taken, and the directions given in Figs. 29 and 30, rnvvafsv;; 
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observed. The completed orescent is shown in Problem 17, 
Plate II. 

LESSON XV 111. 

THE STAR. 

Rough out from J in. stock a board 2 J in. square, center it 

by diagonals and dfiseribe a 2 in. circle. As in making the 

pentagon, divide the circumference into five equal parts; join 





Fig. 73. Fig. 74. 

each point by straight lines drawn each way to the second 
point from it, as in Fig. 73. Draw the line a b, parallel with 
the grain, for future convenience. Cut first to the circle, and 
tbe work will appear as in Fig. 74. 




Fig. 75. 

As in Fig. 66, cut a V in each of the five spaces to be 
wasted, observing Rule III. This will necessitate cutting 
against the grain on the lines c, d and e d, which can be done 
by obsen-ing Figa. 29 and 30. The work will then appear as 
in Fig. 75. 

Observe Rule IV and finish the work, cutting toward the 
point c and e in finislHug them, and toward tiie center in finish- 
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ing the oilier three points. The star will be found more diffi- 
cult thau any problem hitherto made, aud the pupil will be 
skillful who Buciieeda with it. If preferred the points cau 
be cut as iit Figs. 32 and 33. The finished star is shown in 
Problem 18, Plate II. 

LESSON XIX. 

THE ARROW, 
Rough out from J in, stocli a board 6 J in. x 2 J in. 
Straighten one edge ; gauge I in. on both sides and draw the 
knife through the gauge lines and the board will easily sep- 
arnte; cut off the high portion iu the middle of the edge, as 
described in Fig. 31. We have now a piece fi i in. rough 
Kngth X 1 iu. iinished width. With finely-pointed pencil, 
Bqiiare two linea d e and p i/, across it, (i in. apart. See Fig. 76. 
Also draw a pencil line u », along the middle. 



:[ I i: | t : l 



Fi.i. 7(5. 
Set the dividers 1 in. an<l with the intersection c as a center 
describe an arc at a ; from a square the line u b ; join a c anil 
b c, with straight fine pencil lines ; these lines form an equilat- 
eral triangle and constitute the head of the arrow. To lay out 
the feather on the opposite end measure from d 1 in., and place 
the point /; square with pencil the line / g, and draw the 
half diagonals d A and a h. 



1 ~:^ 



Place the point t, 1 ^ iu. from rf and the point.) 1 in. fr 
( ; square the lines t k^ and ./ I, aud draw the semidingonala 
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and k o. Set the gaoge 5-lS in. and gange the lines m n. 
Square around the boaid at m. and at x, nith very fine pencil 
lintB, and gauge two corresponding lines on back of board 
and the work will appear aa in Fig, 77. 

Observe Rnles III and IV, with other important directions 
given in previons lessons, and cut to the lines. The head 
should be cut from a and from i>. Fig. 76, toward ',- ; the rear 
end of feather can be cut from d and from « towan.1 A, although 
against the grain, if care is naed and if Figs. 29 and 30 are 
recalled. The work wiU appear as in Fig. 78. 



I 



To remove the middle portions, first cut a V as at r. Fig. 79, 
snd make successive cuts each side of it as shown, until all of 
the waste stock is removed, obeerving Rule III. Then finish 



Fig. 79. 

the work on that side, observing Rule IV. Great care will be 
necessary not lo split off the corner at t ; the successive cuts 
made as that point is approached must be fine, and the infor- 
mation given in Figs. 2!) and 30 must be utilized. The upper 
side of the arrow ia to be finished in tlie same manner. The 
completed arrow is shown in Problem 19, Plate III, 

A great diversity will be discovered in the capabilities of 
different pupils, some being able to make a given problem 
twice or even thrice while others are making it once. Let such 
pupils repeat the problem for the hour as many times as they 
succeed in doing it well. They will gain facility thereby. The 
claaa should usually advance when nearly all of the members 
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have performed one problem, as the inability of a few to 
succeed should not retard tbe advaneement of the majority. It 
is well, however, to let the entire claea make duplicates of aome 
of the more interesting problems to carry home, aa they are 
gratifietl and parents are interested and informed. Problems 
5, 7, 8, 13, U, 19, 2U, on Plates I, U and UI, are suggested 
for these duplicates. 

LESSON XX. 

THE RULE. 

Take the remaining half of the rough piece from which the 

aiTOw was made and finish it to J in. width and G in. length. 

If this remainder has been used to make a second arrow, rough 

out a new piece and finish it ti in. x § in. 



Set the gauge 1-16 in. and gauge a line along the middle of 
one edge ; also jtencil a line along the middle of one side. A 
perspective view of the board so prepared is seen in Fig. 80. 



Observing Rules 111 and IV, cut away the corner w ft to the 
above-mentioned middle lines, and the work will appear as in 
Fig. 81. 



Fir.. 82. 
Along the beveled face so made draw three lines. One line 
should lie along the middle of the face and the other two along 
the middle of each half. See Fig. 82. 
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To graduate the rule, lay it on the desk-cover with the 
beveled edge away from you, aud lay the standard ruly against 
the beveled edge. See Fig. 63. 




With the pencil place points on the new rule againat every 
inch graduation of the atandord rule as in Fig. 83 ; remove 
the standard rule, block up the new rule by putting J in. thick- 




F]«. 84. 
ness of wood under it, and, by meana of try-aquare and sharp 
pencil point, square lines back across the entire width of the 
beveled face. The work will then appear as in Fig. 84. 



Fio. 85. 

Lay the two rules again as in Fig. 83 and place points on 

the uew rule against every eighth-inch of the standard rule; 

remove the standard rule, block up the new mle as before, and 



Fig. 8R. 
square from the half-inch points back to the third line ou the 
be\eled face, and tbe work will appear as in Fig. 85. 

Square from each quarter-inch point, back to the second line 
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veled face, and the work will appear as in Fig. 86. 
rom the remaining eighth-inch points back to the first 
e, and with a finely-pointed pencil make figures against 

graduation. Tbe completed rule is seen in Problem 

III. 

LESSON XXI. 

LETTERS, 
t deal of interest can be aroused in making the letters 
jhubet, and constructing words and mottoes from 
r the cut letters are tacked to a background of blue 
i they will show to good advantage, 
ate IV will be found a complete alphabet of simple 
«rs, each of which is 3 J in. high and most of them 
e. A detailed description of the method of making 
8 H. 0, B and S, will give the principal instruction 
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in. and tiuiah it 3 ^ x 2 in. Draw fine pencil lines on the 
Ijoni'd it in. apai't, both horizontally and vertically. 

These hnes will lay out the board in J in. squares, 4 sqnai-ea 
horizontally and 7 squareB vertically, as in Fig. 87. Redraw 
heavier the lines a c, b d, c d, ef,eg,fk,aLa in Fig. 88, and 
cut to these heavy lines in the manner described in Figs. 32 
and 33. 

Care will be needed not to break the central bar of the H, aa 
the grain nine vertically through it. 

Erase all conatructioD liuea. The completed H is shown in 
Problem 21, Plate III. 
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Fig. 89. Fig. 90. 

The lines on Fig. 87 are called conBtruction lines, and are 
used as a basis in laying out letters, although no letter alone 
utilizes all of them. They should be lightly drawn, in order to 
he easily ei-ased. In laying ont a given letter any line or lines 
which a pupil clearly sees to be unnecessary to its construction 
may be omitted. 

To make the letter O, rough out from ^ in. stock a board as 
before, 3 5 in. x 2 J in. and finish it 3 J iu. x 2 in., or if many 
letters are to be made it will be well to prepare a strip 12 in. 
rough length x 2 in. finish width, and from this cut off 3 J in. 
pieces successively, cutting as in Figs. 32 and 33. 

Having prepared the piece 3 J x 2 in. for the letter O, lay it 
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off in ^ in. s([TiareB, as in Fig. 87 ; draw diagonals a b, c rf, ef, 
t) h, ill the corner squares, as in Fig. 89, and cut to them. 

From the intersection b o. Fig, 90, measure 3-ll> in. each way, 
place the points s s, and draw the oblique lines a 8. Redraw 
heavier the lines shown, and cutting to them as in Fig. 32, re- 
move the central portion of the boai-d. 

Erase all constriiction lines. The completed O is shown in 
Prableni 21, Tlate 111. 
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As some of the letters are wider than 2 in. it will be ueces- 
Bary to prepare wider strips for them ns follows : — 

Two strips 12 in. rough length x 2 J in. finished width for 
A, K, R, T, V and Y. One strip 12 in. i-ongh length x 2 ^ in. 
finish width Q, X and Z, and one piece 2 and 1-lS in. wide for 
B and 8. M and W take still wider pieces, as will be explained 
later. 

In getting these strips to a width the class will ueed straight- 
edges of eufflcient length. Rules will answer if cai-efuUy 
Straightened by a. skilled workman, although pieces of i in. 
basBWood 16 in. x 2 in. with carefully straightened edges are 
preferable. 

To make B, finish a piece 3 } iu., s '2 and 1-16 in. and line it 
as iu Fig. 91, in ^ in. squares, leaving the extra 1-llJ in. at the 
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right. Tiie lines a b and c d are raised 1-lC in., and tlie line 
e/is carried 1-16 in. to the right, aa shown. 

Draw diagonals as in Fig !)2, and cut to tbem ; also cut to 
the heavy line g h. Measure 3-16 io. from the dotted interscc- 
tions o. Fig. 93, and draw the short oblique lines s a ; cut inter- 
nally to these oblique lines and to the heavy lines joiuing them. 
Erase all construction lines. 

The finished B is seen in Problem 21, Plate III. 

To make S from J in. stock finish a piece -t J in. x '2 and 1-16 
and line it as in Fig. !ll. Draw diagonals and the shoit ob- 
lique lines shown in Fig. 94, following directions given for 
making similar lines in couBtructing B. 
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Fui. ;)3. Fiii. '11. 

Redraw heavier such necessuiy portions of vertical and hori- 
zontal lines as are shown in Fig, 04, and cut to tliese heavily- 
drawn lines. Tlie completed S is shown in Problem 21, 
Plate III. 

In making the letters C, D, G, J and U study the diagrauis 
of these letters on Plate IV and follow the directions given for 
H and O. The lettera P and R are made with slight changes 
from B, though R requires a boaitl 2 J in. wide. In inakiug 
the letter A it is hardly necessary to lay out the board in j in. 
squares, but simply to measure on the lower end ^ in. from 
each corner and place two points j in. apart, uiidway of the 
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^^H upper end, when the two main bars of tlw letter may be eaaily 
^^H drawu. Next draw tlie middle bur j iu. from the lower en<l uf 
^H the letter. 

^H These directions for A are Bufflcieut for V and Y, except that 
^^P the tops o( the Y need to nieoaure !)-lfi in. horizoDtally, in 
^H order to be J in. wido. M requires a. board 3 iu. wide and VV 
^^1 3 j In. wide. X is 2 ^ iu. nt the top uod 2 ^ in. at the bottom. 
^H The oblique bnrs of K, Q, li, X aud / need to nieasui-e U-Ifi iu. 
^^H tiorizoDtnlty, for the same reason as those of Y. 
^^B The letters E, F, 1, L, N aud T do not need any especial di- 
^^B rections, aside from the suggestiouB alrewly given and those 
^H which can be gained by a study of I'late IV. On the lower 
^^m portion of Plate IV are seen more tasteful shapes of the cur\'ed 
^^H letters, which are made by ustug arcs of circles in place of 

^^V n1i1w|iii' liil.1.1 n. ■11.1 in mi till «ll.l|H.« f.in lii. ilR.'iai.H if ilnaii.^.l 


^^1 The inonogra 
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the lost Bquaced line will come J in. from the bottom. Draw 
the linej' c, along the middle of the light | in. vertical eection, 
creasing three horizontal BectioDB and paasitig 1-lfl in into the 
fourth ; draw the line i a, along the muidle of the | m vertical 
section, crossing one horizontal section and passing it-lS in. 
into the second ; draw the ares a i , and b x, tangent to the hori- 
zontal line at tlie points r and x, m like iiiannei diaw cor- 
responding ares at '; and d. The arcs y and z at the foot of 
the T and of the M diverge J in. I rom the corners e, f, '/ and h 
t, J in. each way and draw oblique lines 




till lb 

From the points m m draw the lines m n midway of the 
second horizontal section from the top find the point k in the 
middle of the thnd hoii7<>ntal lint, from the bottom ; find the 
points o, o mul«a\ between tin mtersittioDB s and (, and 
draw the lines k o k o extending tliLm to ? w draw hi I, m I, 
parallel to n k n k draw semicircles at p and p 

Cut BHay the portions section lined m I-ig 90. Redraw 
heavier such construction lines as are shown in Problem 22, 
Plate 111 and erase all other construction lines 

In addition to the above other elementary problems may be 
made, as isosLeles tnaugle or half squaie .iO and W triangle, 
rectangle and rhomb and a great \aiietv of ornamental work 
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niiiy liedoviscil by ii rfpi'tiliim uriil comliiiiutioii of diiiiii'iiliil'y 
probleinB. I-'Iks. liT, W, U!), 100 iiud 101 illuHtriitti fuiir ftruup- 
iugs of tbe Htar. croeccnt, circle aud tiqimra. Utitliuos uf ob- 
Jecbt uiuy be tlrawu aud cut, kh the oiitlliif of a hand, a leaf, a 





lamp, a pitcher, a tnaii or uu opdii hook Yw illuHliiLlloii aea 
the outline of a hand, Plate U. Ongnial repn-Hi nlatioiix Hliiitild 
also be encouraged. Geonietrioal puz/loH, Huoh uh the CIiUumjc 





Fm, 



, and Pythagoi'UB, will iuii-cL'tii \n\\\\\6 imd ilu. usdul, uu ttii.7 ru- 
I quire aoourate workmanHhit). 

A set of Dominoi'H IiivoIvch more Himptu pi-oblcme. 
At many points through the cmirBe, divittious or groupu of 
problums iniiy be given iin follows ; — 

Four right isoHOt'li's triangles to form a Bquare, two semi- 
oirolea or Tour iiuadraiitH to form u circle, a MemielliiiHC and a 
semloircli! tii Umu un iiiiiiriixiinnt.c oviil, nix fiiuiliili'm! tri- 
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&DgleB to form a hexagon, three lie\.ugotm giouped to show 
Low surface can be entirely cohered bj hexngona, a pentagon 
and five triangles, or a htxagou and six triangles to form a 
star. 




Pig. 101. 

LESSON" xxin. 

THE BOX, 

The first year of the course may be fittingly closed by 
making a bos of sufficient dlmensionis to hold the work of the 
year. Take utock ^ in. thick uud make two boards 'J in. long 
X 2 in. wide for sides of the box ; and from stock J in, thick 
make two boards 4 f in. long x J: in, wide for ends. Nail them 
as in Fig. 102, with J in. No. 21 steel-wire brads. They will 



Fir.. 102. 
constitute a frame 9 in. long x T) in. wide, outside. Fig. 103 

ia a view of the side of the ixix showing location of brads in 
each end, with one nail about .t-lO in. from each e<lge of the 
board, and two others so placed as to divide the sjiace equally. 
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I The edges of the frame may be nicclj trued before nailing 
on the bottom hom-d, by using a piece of No. 1 sandpaper, 
folded around a board. One-eighth of a sheet of sandpaper is 
large enough for this purpose, and any of the problems from 1 
., Piute I, may be used foi the boaid The sandpaper is to 
l>e folded around near one end of the problem board, and while 



Fi«. 103. 

half of the edge surface as bIjowq in Fig. 102 is being sanded, 
the opposite end of the problem board must rest on the other 
half of the edge surface, to insure trueness, and vice versa. 

Take ^ in, stock and make two boards 9 and l-fi4 in. long 
X 5 and I-C4 in, wide. One of these is for a bottom board and 
one for a cover. All of this materia! must be made in ac- 
cordance with mles previously given. 

To fasten the bottom board to the ends of the frame use ^ 
in., No. 21, steel-wire brads ; to fasten the bottom board to the 
aides of the frame use | in,, No. 22, steel-wire brads. Fig. 104 
is a view of the bottom of the box, showing location of brads. 




Yin. 104, 
I Put one brad about f in. from each corner on ends and sides ; 

put two others along each edge and end, so as to divide the 
I space equally, taking care to stai-t them at proper distauct- 
1 from the edge and the end, so as to have them enter the stock 

of the frame midway of its tliiekntss. 
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Make two cleats of ^ in. stock, 4 if x 1 id. to keep the cover 
in position. Fig. 105 is a view of the cover with tliese cleats, 
showing the brads; one f iu., No. 22 steel-wire brad is to be 
placed 3-lG in. from one end and one side of the cleat; nuother 
bra*! is to be placed 3-lli in. from the opposite side and oppo- 
site end ; J.he remaining two are to be placed at equal distances 
as shown. 




Fig. 105. 

Lay the cover on the desk, bottom side up ; lay a cleat on the 
cover with its ends eqiii-distant fi"om the edges of the eo\-er and 
its edge J in. from the end of the cover, and drive the two end 
brads ; turn the cover over and drive the other two brads ; draw 
out the brads first driven and put them in from the top side of 
the cover ; lay the cover with cleats down on a piece of iron 
and clinch the brads. With the cover on the box true off all 
suiplus length and width of the bottom board and cover by 
ineaos of sandpaper folded over a block. The completed liox 
is shown in Problem 2.^, Plate III. 

Probably not all the ]>ioblems for this or the succeeding 
years can be performed in forty lessons of three-quarters of an 
hour each, but they will furnish » reserve for pupils who work 
rapidly or are ambitious to spend some time on them at home. 



i 



SECOND YEAR. 



SIXTH ORADE. 



PART I— CARVING. 



LESSON XXIV. 

HORIZONTAL AND YERTICHL LINES, 
In tlie following can'ing lessons it is desirable to use J in. 
soft wood, iiod basswood ia preferable, because it is soft, 
white and cbeap. 

Problems to be executed in camng will be found on Plates 
V and VI, represented 2-5 size, and a scale of inches is given. 
Problems 24 to 31 require boards 4 in. x 2 in. All problems 
should be sketched on the blackboard and the pupils required 
to write out the successive steps. Each pupil should be sup- 
plied with a small drawiug boani, T square, 45° and 61)" trian- 
gles, before taking up this year's course. In the absence of 
Buch an outfit let the pupils make basswood triangles, j^ in, 
thick, from drawings shown in Problem 42. Plate VII, using 
them in connection with the school rule for a straight edge. 
In beginning Lesson XXIV take a board 4 it!, x 2 in. x | in. 
■nd draw linos on one side of it, with a tinely-poiuted pencil, 
I dividing it iu i in. squares, as in Fig. lOli. 






Fig. 1(16. 
In drawing the lines which mn crosswise use the try-square. 
F3n drawing the lines which run lengthwise, make points at 
I every J in. along each end, and use the straightedge. It is 
I not best to use the scratch gauge. All lines for carving should 
, be pencil lines. Carve to the lines which run crosswise. ,See 
that the knife has u thin point and keen edge. Hold the kuife 
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&B in Fig. 32, and let it just toucli the right-hand side of the 
pencil line, while it is drawn entirely acroaa the board. Turn 
the board end for end, and cut close to the opposite side of 
the Unea. We now have a auccesaiou of V grooves across the 
face of the board at every J in. Each groove should be less 
than 1-32 of an inch wide and about 1-04 of an inch deep. 
An edge view of the board will appear aa in Fig. 107, 



Fill. 107. 

Carve the lengthwise lines in the same way. The thumb, in 
so long a cut will rest on the face of the board, a little in ad- 
vance of the knife blade. Pupils who work rapidly may repeat 
the problem on the back of the board or on a new board. 

See Problem 24, Plate V. 

LESSOX XXV. 

OBLIQUE LINES. 

Take a board 4 in. x 2 in. x J in. On one side of it make 

points at every J in. along each end, and along each edge. 

With flnely-pointed pencil and straight edge draw oblique lines, 

as in Fig. 108. 




Fig 108. 
Carve first all lines running in one direction, as the line a b 
and its parallels, then those crossing them, as b <■ and its 
parallels. Care will be needed in can'ing the second set of 
lines not to break the corners wfaei-e the first set of lines ia 
crossed. See Problem 25, Plate V. 
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^1 LESSOR XXVI. 1 

^^k 6REEX FRET. 1 

^^f Take a boai-d 4 in. x 2 in. x J m. Draw fne lines length- 1 

wise J in. from each edge, and thcD draw lengthwise lines lie- 1 

tween them | in. apart, as in Fig, lOU. 1 






1 












^^H Draw fine 
^^^KaeB between 


Fig. 109. 
es crosBwise J in. from each end 
hem f in. apart, as in Fig. 110. 
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^^H Redraw bea 
^^Dig. 111. 


Fig. no, 1 
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^^H Carve to the 


Fig. 111. 

e heavily-drawn lines. See Probl 


m 26, Plate V. ■ | 
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lesso:n XXVII. 

DIHGONHL INTERLfiCING, 

Take a boarii 4 in. x 2 in. x ^ in. and make points s\ 
inch along the edgee and ende, a.a in Fig. 112. 




Fi«. 112 



Mate points 1-lli in. each side of above points, also from 
each corner of the boai-d, as in Fig. 113. 



Fin. 113. 
Connect the last-made points by tine oblique lines, 
Fig. 114. 




Erase such shoi-t portions of these oblique lines as should be 
dispensed with, in order to give the work the interlaced appear- 
ance of Problem 27, Plate V. Can'c to the lines which remain. 
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LESSOX xxvin. 

CONCENTRIC HRCS, 

Take a board 4 in. x 2 in. x J in. Draw lines J in. from 

each edge and from each end forming a ructanglc as in Fig. 



Fig. 115. 
On the line a h make points at every J in., na in Fig. 11 B. 



With the point a for a center, and with the dividers set so a 
to reach eacli of the other points successively, describe arcs, a 
in Fig. 117. 



Fig. 117. 

y Carve to the lines of the rectangle and to these arcs. See 
"joblem 28, Plate V. 
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1 LESSON XXIX. ^^ 
^L WHYE SCROLL. T 
^^H Take u board 4 iu. x 3 in. x ^ in. Upon drawing paper 1 
^^1 conBtntct a rectangle 4 in. x 1^ in. WitLin this construct 1 
^^H another rectangle 3-16 in. from each Bide. Through the center 1 
^^H draw a horizontal line and a vertical line, point off 13-lf> in. 1 
^^H to the right of a and li, and mark these pointa c and d ne iu 1 
^1 1 


1 




J 












^^M Begin at c and draw the scroU c h i, escaping the lower si .e fl 
^^1 of the rectangle by iS in. at the point k. Nest draw the scroll 1 
^^M cf^, escaping the upper side of the rectangle by ^ in. at the 1 
^H point/, m in Fig. \Vj. | 


1 ' 






OR^ 




.^. 






^H In the same 
^H rectangle. Cu 
^^H place impreHsio 
^^1 the edges of tb 
^^H board, and wit 
^H stick trace the 
^H Remove the pa 
^m Hate V. 


Pia. 119. ■ 
way draw the scroll in the other half of the 1 
this drawing from the paper to itu outline, 1 
n paper under it and pin both to the board with 1 
e drawing corresponding with the edges of the H 
1 either a linely-pointed pencil or a sharpened 1 
rawing, except construction lines, on the board. 1 
per and carve to the lines. See Problem 29, 1 
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^B LESSON XXX. 1 

^H ECHINUS OR EGG, AND DART, 1 
^^H For this lesson tnkc a board 4 iu. x 2 in. x i in. Upon H 
^^V dnkwin); pnpci' ontistruct & rectaugle 4 in. x 2 in. Within thin H 
^^V construct nDothor rectangle j in. from long HideH and i^ in. ftx>m H 
^^H Hliort §iilp8. Divide the inner i-ectangli! into six equal epaoes H 
^^1 by drawing Ave verticals, us in Fig. 120, H 






















^H Fi.<. 

^^K iu eauh doiililu space draw segtiii^utH of ovale 


as in Fig. 121. 
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\ 
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^H Each larger 
^H each Hide by |^ 
^^B oval is 8-l() 
^^B ebould be mod 
^^V dart Bhape betv 


Fid. 121. V 

oval in its widest part escapes tiic verticals on H 
n. and tlie lower line liy 8-lli iu. Each smaller H 
. witbin tlie larger oval. These meusnrements H 
e by the i^ye, and not by the rule. Draw the 1 
een the large ovals, as in Fig. 122. 1 
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Cut this drawing from the paper, and with impreBBion paper 
trnce it, except tlie construction lines, on the boarrl, ns in the 
last lesson. Remove the paper and can-e to the lines. 
Problem 80, Plate V. 

LESSON XXXI. 

GUILL3CHE. 
For this lesson take a board 4 in. x 2 in. x ^ in, Upon 
(Irawing paper construct a rectangle i in. s 2 iu. Within this 
draw another rectangle J in, from long sides and \ in, from 
short aides. Draw horizontal lines 1-16 m. from the long sides 
of tlie inner rectangle, a horizontal line through the center and 
three verticals \ in. apart, as in Fig. 123, 



jer I 

the I 

tee I 



With the points a b and c as centers describe one circle and 
two semicircles g in. in diameter, us in Fig. ^t^. 



">- 



<^ 



<' 



Fm. 124. 

Draw free-hand the curve shown in Fig. 12;"», toucliing the 

under side of the circle described around b and touching the 
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Fio, 125. 

Notice 'that this curve croBBee the vertical Xvaefg near its 
middle point and the horizontal line g k near its middle point. 
Draw free-hand a cui-ve opposite this one, ae in Fig. 126. No- 
tice that these two curves cross each other on the middle hori- 
zontal line. 




Fig. !2(;. 

Draw two ciir\'es parallel to the two already drawn. Notice 

that these curves cross those drawn in Fig. 12(i on the vei-tical 

Unea ij and k I, and that they cross each other on the line a c, 

, as in Fig. 127, 






Complete the sketch by drawing curves parallel to and J in. 
from the four curves just drawn, as in Fig. 1'28. 




Fio. 128. 
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I At o and^, where the curves cross, erase the lines which ai-e 
drawn down toward the left and leave undisturbed the lines 
which are drawn down toward the right. See Problem 31, 
Plate V. Cut this drawing from the paper aod with impression 
paper trace it, omitting construction lines on the board, as 
in Lesson XXIX. Remove the paper and carve to the lines. 

LESSON XXXII. 

•DIRMOND BORDER. 
This and the five succeeding lessons, the problems for which 
will be found on Plates V and VI, are executed on boai-ds 8 
in. X 2 in. s J. in. Take such a board and on it constnict two 
rectangles ;i-16 in. and J in. respectively fram its edges and 
ends. Divide the inner I'ectaogle into six equal parts by ver- 
tical lines, and draw a horizontal line along the middle, as in 
Fig. 129. 



I 



Ueginning at the right hand, draw oblique lines from the ends 
of each vertical to tlie middle point of next \'ertical to the left ; 
also draw similar lines halfway to the middle point of the ! 
next vertical on the riglit, as in Fig. 130. 
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Carve to the oblique lines, to the outer rectangle iind to the 
short sides of the inner rectangle. See Problem 32, Plate V. 

LESSON xxxni. 

SHIELDS, 

Take a board 8 in. x 2 in. x J in. Construct u rectangle on 
it 3-16 in. from its edges and ends. Draw a borizontal line 
along the middle of tlie rectangle, make points 1-16 in. from 
each end and draw a vertical line, a b, through the left point. 
Between these two points on the horizontal line place point; at 
every f in,, as in Fig. 131. 



Set the dividers at ^ in. and describe arcs of circles from 
each point of division on the middle horizontal line, beginning 
at the left and proceeding toward the right, as in Fig. 132. 




With dividers set succeBsively at g in., | in. and i iu. ladU, 
describe other arcs fram tlie same oeiiters, giving the dra* 
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^H the appearance of Problem 33, Plate VI. Cai-\-e to the arcs, to 
^^1 the line a b and to the rectangle. 

^1 LESSON XXXIV. 

^m ELLIPSE AND LOTUS LEAF, 
^^H Take a board f in. x 2 in. x ^ in. Draw on paper a ree- 
^H' tangle 8 in. X 2 in. Within this (kaw two other rectangles S-K! 
^^^ in. and J in. respectively from the sides of the first. Draw a 
^^1 horizontal line along the middle of the inner rectangle, and 
^^M draw verticals crossing it at every g in., ae in Fig. 13:J. 




























































^M 1 

^^H With each vei-tical line as a long diameter draw an ellipse, 1 
^^H the short diameter of which shall be two sections of the 1 
^^m middlf horizontal line, as at A in Fig. 134. 1 
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^M Fm. 

^^M Around the center of each ellipse describe free-hand, a 3-16 
^^M in. semicircle below tlie middle horizontal line, continuing the 
^^M cii-cle slightly abo%*e the line, and from its extremities draw 
^^1 straight lines to the upper end of the lung diameter, as at B in 
^^1 Fig. 134. We call this last-described part of the drawing a 
^^P lotus leaf. Erase such part of the ellipses as ai-e bidden by 
^H the leaf. See Problem 34, Plate VI. Cut this drawing from 
^H the paper and with impression paper trace it on the board, as in 
^B Lesson XXIX. Trace the lotus leaves and such parts of the 
^H ellipses as are exterior to them: also trace the outer rectangle 
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^^^V anil the short sides of the inner rectangle, fiemove the paper 
^^M and car\'e to the lines. See Problem M, Plate VI. 

^m LESSON XXXY. 

^H WAVE LINE HND SCROLLS, 
^^M Take a board 8 in. x 2 in. x ^ in. On a sheet of di-awing 
^^H paper construct a recbiagle 8 iu. :£ 2 in. Draw borizoutal 
^^M lines 3-16 and J in. from each long side, also aloug the middle. 
^^m Draw vertieul lines at every inch, touching the inner borizontal 
^H lines, as in Fig. Kt5. 














































^H Fiu. 

^^^B Draw a continoons cnr\-e or wave line, as in Fig. 13G. 
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^^^1 sma 


Fig. 136. 
•aw the large scroll as at A in Fig. 137; then add 
. carves at B, noticing where the different parte of 
es cross or touch the vertical or horizontal lines. 
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Fir.. 137. 
Wiea the drawing is complete, cut it from lie | 
tb impresBion paper trace it ujiou the honrd i 


1 
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XXIX. Trace the curve aDd scrolls and the outer horizontals. 
Remove the paper and carve to the tines. See Problem 35, 
Plate VI. 

Pupils who work rapidly may add leaves to the curves and 
cai-ve them. 

LESSON XXXVI. 

BLOCK LETTERS. 
Take a boai-d 8 in. x 2 in. s ^ in. Construct a rectangle on 
it js in. from its edges and ends. Within this draw lines i in. 
apart each way, as in Fig. 138. 



Fio. 1.98. 
UpoQ tbis (liaw Bis letters, as in Fig. laa. 


XIC 'i ^"~SC "i 32/ 






+ - %^ '- -i s 


X- - - Iv 




i\r\\ V ^~'^ '-■ 1 , , 



Fig. 139. 
Cai-ve these letters. See Problem 36, Plate VI. Reference 
to Plate IV, with instructions given in Lessons XXI, will show 
the method of dniwing any block letter. 

LESSOX XXXVII. 

SCRIPT CfiPITfiL LETTERS. 

Take a board S in. x 2 in. s i in., and let eaeh pupil write on 

it his own initials and carve them. See Problem 37, Plate VI. 

Notice tbe shaded portions and carve them to a depth pi-o- 

portionnl to their width; also make round periods. Practice 

making periods on waste board tirut. This series of car\'ing 

lessons can be extended indefinitely by adding other interesting 

designs. 



SECOND YEAR. 



SIXTH ORADE. 



PART II— SURFACE FORMS, 



CUT FROM THICK WOOD. 



LESSON XXX\Tn. 

TO HAKE R SQUARE OF THICK WOOD. 
As a prelimmary to this leBson, provide each pupil with n 
baaawood board IR in. long s 7 in. wide 5-16 in. thick, wbicb 
will be used in the following lessons according to the diagram 
in Fig. HO. The portion marked 1 is to be used in Lesson 
XXXVin, the portion marked 2 aa in Lesaon XXXIX, and 
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Fig. liO. 
Rough cut from it a strip "2 J in. wide as follows ; Set the 
gauge 2 ^ in. and gauge from one edge of the board the lines 
a 6, on both sides. Draw the large blade of the knife through 
these gauged lines a few times, wlien the board will split along 
the line, severing the strip abed from the rest of the buanl. 
Cut this strip in two equal lengths on the line e /. Straighten 
an edge of the portion n e/c as follows : With finely- pointed 
pencil and straightedge draw a line on one side neai' o" 
edge ; square across each end at the extremities ot tbt" ^ 
and draw a line cm thu other side of tlie board jotub) 
lines, as at ",li »■ </ iu Fig. Ul. 



i 

] 




Cut first to the line a b, taking care not to injure tlie line c 
when the board will appear as in Fig. 142. 



Fio. 142. 
Next cut in a similar way to the line c d. The raisetl portion 
i 0, shown in Fig. 143, should be aa slight as possible. 



Finally remove the surplus wood e o, leaving the edge square 
across from the line a i to the line « d, aa in Fig. 144. 



Y 

Fir.. U4. 

The above description illustrated in Figs. 142, 143 aud 144 

is a triple application of the fuudameutal Rule IV, aud should 

be observed in the lessons which follow. Mark this edge as 

at e in Fig. 144. This mark is mentioned in Lesson VII. It 
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i known aa a tried mark, and ia used to denote the standard 
side and edge from which the gauging and squaring are to be 
done. 

Another method of drawing a line oo the second side of the 
board, to insure its being opposite the first line drawn, ia to 
cut to the first line for a distance of about f in. at each end, 
testing with try-square to get the cutting square with the face, 
as at a and b in Fig. W-i. 



FT 




Then draw a tine line on the other side, touching the places 

To make a 2 in. square of tliick wood take the true-edged 
piece described above, square around and cut off one end as 
directed in Lesson VII, cutting halfway through from one side, 
then turn the board over and cut the remainder from the oppo- 
site side. Pupils must bear in mind the instractions given 
in connection with Figs. 142, 143, 144. Measure from the 
finished end 2 in. plus, (see Lesson VII) and square around 
and cut off the board in the same way ; meike the board 2 
in. wide as directed in Lesson VII, also observing the triple 
appUcation of Rule IV mentioned above. It will be seen that 
the order of working in making a laoant 2 in. square of thick 
wood is the same as for thin wood, namely : True an edge ; 
make the opposite edge parallel with it ; square an end ; make 
the second end the coirect distance from the first. Two views 
of the finished square are shown in Problem 38, Plate VII. 

/( will he noticed that frequent reference is made to Lesson 
VII, and also to ijistructiona given in. connection with Figs. 142, 
143 and 144, in all llie lessons which follow. It is verg impor- 
tant that these instructions be constantly/ recalled and faithfvMy 
observed by pupils in p-eerij lesson. 



80 
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LESSON XXXIX. 

TO MAKE H CIRCLE OF THICK WOOD, 
From the strip straigliteneil in Lesson XXXVIII cut off 
roughly a piece about 2 \ in. long. Square a line aronmi 
the middle of it with finely-pointed pencil. When the try- 
square beam has bo short a bearing against the edge of the 
board as in this case it is well to draw the pencil along the 
inner edge of the try-square blade. Set the gauge 1 and I-lli 
in., and gauge on this line from the trued edge a point on each 
side of the board. It is evident that these points will be di- 
rectly opposite each other. Fig. 146 shows one side of the 
board so marked. 

With dividers set 1 in. and with theae 

points as centers, describe a circle on 

each side of the board. Recall Rule III, 

and cut roughly near to the circles, and 

then recall Rule IV and cut exactly to 

them. When practicing Rule IV obaer\-e 

triple application as directed in the pre- 

Fls. H6. vions lesson. Two views of the finished 

cle are shown in Problem 39, Plate VII. 

LESSOJS^ XL. 

TO MAKE fiN ELLIPSE OF THICK WOOD, 

Take the remaining portion of the strip straightened in 

with linely- pointed pencil square two 

lines around it, A in. apart. 

With gauge set 1 and 1-16 in. 

gauge points on these lines as 

in the previous lesson. Each 

side of the board will appear as 

in Fig. HT; a and h are the 

gauged points. 

Fig. 147. Make from canlboard an 

elliptical templet. Lessou XIV, defines a templet, and Lesson 

XIII, gives directions for (kseribing an ellipse. By means of 



Lesson XXXVIU, ; 
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this templet draw an ellipse on each side of the board, using 
the points a and b. Fig, 147, as the corresponding points a 
and h, Fig, 55, were used to guide the templet. 

Cut as in the last lesson, that is, observe Rule III, "Cut near 
to line," and Rule IV, "Cut exactly to line," making three di- 
\-i9iona of Rule IV, as iu the last lesson. Two views of the 
finished ellipse are shown iu Problem 40, Plate VII. 

LESSON XLI. 

TO MflKEHN OYRL OF THICK WOOD. 
Take the part of the slock board e b df, Fig. 140, straighten 
one edge of it and cnt off roughly a piece 3 J in. long. The 
directions given for Lesson XL are suflicient for this lesson, 
the only difference being in making an oval templet, instead 
of an elliptical one. Two views of the finished oval are shown 
in Problem 41 , Plate VII. 



LESSON XLn. 

DRAFTING BOARD, T SQUARE AND TRIANGI,ES. 

From the part of the stock board which remains, (see large 
portion marked 5, Fig. 140), make a board? in. x 4 in., follow- 
ing directions given in previous lessons. This will constitute 
a drafting board. Make also from the small portion marked 5 
, a piece 2 in. x J in. for a T square head, and from ^ in. stock 
make a piece 8 in. x 5 ^- ''o'^ "■ blade. Fasten the blade to the 
head with four f in.. No. 22, steel-wire brads. To insure the 
blade being square with the head, first drive one brad at a. 
Fig. 148, and then hold the two pieces against the try-square 
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i& in Fig. 14iJ, while brads are driven at b and c. Remove the 
try-square before driving tbe fourth brad, to avoid danger of 
injuring the sijuare with the huuiKiev. 

Two views of tiie drafting board are 
shown at A and B, Problem 42, Plate 
VII, two views of the T square at C 
^. and D, and two triangles at E and F, 
j/(/ lying on the drafting board. The tri- 
angles ai'e made from J in. basawood. 
The triangle E is right-angled at c, 
and the aides a c and h c are both 2 in. 
long. The angles at a and b are each 
i'l" and the implement is known among 
draftsmen as a 45° triangle. The triangle F is right-angled at 
/. The side d/ is 2 in. long and the side e li is 4 in, long. A 
triangle so matle will have tbe angle e 30° and the angle d 60°, 
and b known as a 30° and 60° triangle. If four 45° triangles, 
made by four different pupils, are placed together with the 
right angles at a given point, they should appear as in Fig. 150. 




Vu:. 14!t. 




Fir,. 150. 

If BIX 30° and 60° triangles, made by six different pupils, 
are placed together with the 30° angles at a given point, they 
should appear as in Fig. 151, the two outside triangles 1 and 6 
meeting the straightedge a h. It will interest and stimulate 
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T squares may be 



Fig. 151. 
pupils to test their triangles in these n 
tested with the standard tvy-eqiiare, 

LESSON XLIII. 

TO MAKE fl FLIGHT OF STEPS. 
Problem 43. Plate VIII, shows three views, A B C, of a flight 
of Hteps. The end pieces siiown in full at B, are called string- 
ers, in n and o are called treads, a e and » are called risera. 
Place upon the blackboard the drawing of a flight of steps with 
dimensiona, as in Fig, 132, 

_J, — 
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rh 




Fm. 152. 




It will be seen from Fig. 


52 that each step is g in. high, the 


top tread m is 2 in. wide, 




// 


aud the other two treads n 






-'_/-. 


and are each I in. wide. 






The treads are i in. thiclt, 


^ 




, '1 


as are also the risers a, e 


" 




"*| /■ 


and I, and each ti'ead pro- 






<^ 


jects i in. in front of its 














riser. Draw a stringer 






on the blacklio 


aril as in 






Fif:. 153. 
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Fig. 133, without dimenaionB. These may be written down 
when they are determined bj the pupils. 

L*t each pupil fasten a piece of drawing paper to his draw- 
ing bourd made in the last lesson, using four 1 ok. tacks, and 
dra-w the stringer, using bia T square and triangles just made. 
Have him study otit tlie dimensions of the stringer from Fig. 
I.i2, and as he determines them, write them on his drawing. 

Straighten one edge of that portion of the stock board which 
is marked 6, Fig. 140, and make two pieces 3^ in. long, work- 
ing as in previous lessons. Set the gauge at 1^ in. Gauge on 
both sides of these boards and Qnish to that width. Each piece 
will appear && in Fig. 154. 



3i 



Lay out both sides of both boards, as i 
gauge, try-square and knife. 






Cut out the upper right-hand comer, leaving the 
Fig. \')Ci ; then cut out the comer D, to complete th 
Work in detail as previously directed. 
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in inspection of A, Problem 43, Plate VIII, abowa tbat the 
ends of the treads project J in, beyond the strlngei-a, whde the 
ends of the risers are even with 
the outside of the stringers. 
The treads are 4 in. long, hence 
the risers must be 3 f in. long. 
This figuring should also be 
done by pupils and measure- 
ments set down on paper, as Fir,, irili. 
(ollows ; — 

One tread, 4 in. x 2 in. Two treads, 4 in, x I in. 

Two risers, 3 | in. s g in. One riser, 3 3 in. x ^ in. 

Supply the class with J in. basswood, and let eaeb pupil 
make a set of treads and risers accoi-ding to instruetioas given 
in Lesson \"II. When all is complete nail fii-st the risers to 
the stringere, putting two J in. No, 21, steel-wire brads in 
each end of each riser, and taking care to have all parts prop- 
erly joined. Nail on the lower riser first, then the npper, aud 
lastly the middle one. The work will be easier and more cer- 
tain of coming together correctly, if this order is obseiA'ed. 

C, Problem 43, Plate VIII, is a plan view of the flight of 
steps and shows the number aud position of the brads in the 
treads. Use f in. No. 22, steel-wire brads to fasten the treads 
to the risers and stringei-s. Nail the lowest tread first, then the 
middle one, and lastly the upper one. The object of this order 
is tbat the projection of an upper tread may not be in the way 
of the hammer while nailing a tower tread- Be careful to have 
the two ends of each tread project equally beyond the stringers. 

LESSO^^ XLIV. 

TO CUT fi SQUARE HOLE THROUGH THICK 

WOOD. 
Hough out a piece 2 J in. square from the stock boai-d re- 
maining. Finish it to a 2 in. square. Set the gauge 5-lti in, and 
gauge from the edges on both sides of the board, taking care 
Dot to approach tlic ends nearer than 5-16 in., as in Fig. 167. 
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i 




1 1 






^^m Fig. Fiti. 158. ^^ 
^^H On one side of the board measure 5-16 iu. from each end as 
^^1 in Fig. 

^^^1 Use knife and try-Bqnare, and square lines through these 
^^^B points as in Fig. 150, recalling inBlnictiona in connection with 
^^H Fig. 26, and Fig. 144. Make crosswise knife lines like a h 
^^H and c rf on the opposite side of the boai-d, by placing slight 
^^H ciits near the corners of the tried-edge, as at e, e Fig. 160. 
^^H Use the knife and try-squai%, and be sure that the lines are 
^^^B exactly opposite. 






1 




n I 












t 






/ J 




u 




^H 




n- ■ \i 










^^1 Fig. l.ig. Fig. IGO. 
^^H Cnt to the lines on one sideof the board, first drawing the 
^^H knife through each tine and then cutting obliquely near to it as in 
^^H Fig. 3'2. Repeat these alternate cuttings until the depth of 
^^^P the cnt reaches halfway through tlie board, then turn the board 
^^^H over and cut the remainder from the otlicr side. Recull the di- 
^^H rections concerning the triple applications of fundamental Rule 
^H IV, in Lesson XXXVIII. The finished work wUl be a square 
^H frame. See Problem 44, llate VIII. 
^M LESSON XLV. 
^H TO CUT R ROUND HOLE THROUGH THICK WOOD, 
^^^t From the stock board remaining, make a 2 in. square as in 
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the previous lesson. Square a fine pencil Hoe arouud tlie 
middle and with gauge set at 1 in. make points opposite each 
other on the aides of the board, as in Lesson SXXIX. With 
these points as centers and a radius of ll-1l> in. describe a 
circle on each side of the board. Cut on one side to the circle 
about halfway through the boai-d, aa in Lesson XLIV, and then 
on the other side. 

For two views of a square block having a round hole, see 
Problem 4a, Plate VIIL If extra work is desired pupils may 
make the outside of the board round. 

LESSON XLVI. 

TO CUT RN ELLIPTICRL HOLE THROUGH THICK 

WOOD. 

Make a board 3 in. x 2 in. Draw a line lengthwise along 
the middle of one side, and make points on this line 5-16 in. 
from each end as at a and b in Fig. 161. 




Fig. 161. 
These points will be 2 1 in. apart and are to be extremities of 
the long diameter of an ellipse. Find points opposite on the 
other side of the board, by squaring around, using a finely- 
pointed pencil. Make an elliptical templet 2 | in. x 1 § in., 
as in Lesson XL, and with it describe an ellipse on each side 
of the board. Cut to the lines about halfway through the 
board on one side and then on the other, as in previous 
lessons. For two views of au oblong block with an elliptical 
hole, see Problem 46, Plate VIII. Pupils who work rapidly 
can make the outside of the board elliptical. An hexagonal 
board may be made with an hexagonal hole, and an octagonal 
board with an octagonal hole. 
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LESSON XL VII. 

RECTHNGULHR PICTURE FRAME. 

Problem 47, PJale IX, shows a rectaDgular i)ictQre frame. 
Take n board 7 ^ in. x C Ui. x 5-10 in., draw lines tengtbivise 
on it 1 ^ in. from each edge and croBSwise 1 J in. from cacb 
end. Laj ont both sides of the board in this way and cut to 
the lines halfway through on one side and tlien on the other 
side, so as to make an opening through the board, following 
directions given in Lesson XLIV. This opening will be large 
enough for a cabinet photograph. Set the gauge 1 | in. and 
1^ in. successively and gauge very lightly on the front side 
of the board from its ends and edges. 

Set the gauge J in. and gauge from the frant side on the 
ends and edges of the board and on the ends and edges of the 
opening. Cut away the corners to these lines. This cut is 
called a chamfer. The work will then appear as in Fig. 16"2. 
A is a sectional view. 




% 



Fig. 162. 
The wood which remains around the opening is called a 
molding. The design to l>e carved is drawD on the middle of 
the molding. Draw a 1 in. square on each coiner, and con- 
nect these squares by parallel straight lines | in. apart, aaiu 
Fig. 163. 



KNIFE WORK IN THE SCHOOL-ROOM. 95 

Pupils may complete tbe work by can-ing to these lines, or 
ftilvanced pupils mny add the ribboQ design showu on one half 
of l-roblem 47, Plate IX. 



n 


y [ 

> 

> 





Fig. 163. 

The lines to be drawn first in the ribbon design are shown 
in Fig. 163, and the distance between the points e and /and 
corresponding points is 1 hi. Pupils who have not time foi' 
the ribbon design may carve a simple comer design, aa in 
Fig. 164. 



n 



Fig. 1G4. 

Make a pocket for the back aide of the frame to hold the 
pictui* as follows: Take Jin. stock, and make two pieces 
7 J in. long x J in. wide and one piece 5 in, x ^ in. Set the 



96 KNIFB WORK IN THE SOHOOL-ROOM. 

gauge jl in, and gauge a line oo one aide of each atrij). Set 
the gauge 1-lfi in. and gauge a line on the adjacent edge. 
Draw the knife point alternately along these lines until the 
piece enclosed by them is removed. Tbia cutting la called a 
rabbit. The work will then appear as in Fig. 165. 



Fir.. 165. 
Nail theae three pieces to the back of the frame, using g in. 
No. 22, ateel-wire brada, as in Fig. 166. Insert the picture in 
the opening at A, the top of the pocket. 




Fig. 

LESSOX XLYin. 

ELLIPTICAL PICTURE FRKME. 
Take a boai-d 7 J in. x 6 in. x 5-16 in. On each aide of the 
board draw a vertical and a horizontal line crossing in the cen- 
ter. On theac two lines as diametei'a describe an ellipse, fol- 
lowing directiona given in Lesson XL, and place a point at 6 
1 \ in. from the center, and the work will appear as in Fig. 167. 
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^^^1 Draw a Hae throiigb b parallel to the lonp; diameter, tind on H 
^H thlH line ileycribe uu ellipse 3 ^ iu. x 2 i in., ae in Fig. 168. ■ 




/'' 


•~^ 


J 


V 


y 


^^H Cut to the 
^^V tiien cut to the 


ines of the largo ellipse, as in Leeson XL, and V 
lines of the small ellipse, as in Lesson XLVL H 




^7^ 


^<^ 


, 


/ V, 


^r \ 


\ 


y 


^^B Ob the front 
^H of the ellipses. 

^B Pig. u;i). Tbi 

^^B If the tiivid 
^^B brought near e 
^B dividers, a 
^^B BDgle, eo as to 
^H tbout^b ^iu. aj- 


Fi.i. Hifi. 
lie of the Iwai'd draw lines J in. 
This is done with dividers, hok 
i use of dividers is called scribing 
ers used will not admit of thi 
nough togotlier, as is the eaue w 
e skill will be required to hold th 
scribe i in. See Fig. 170, where 
art, are held at such an angie au 


rom the edges 
ng them as in 

points being 
th some school 
em at a proper 
he two points, 
to scribe ^ in. 
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Fig. 171. 
The work will appear after these lines a 
in Fig. 171. 
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Id a similar way scribe linee on the edges of both ellipsee. 
Chumfer to these lines, as in the previous lesson. On the 
face of the boai'il draw the design shown in Problem 48, Plate 
IX, or some other suitable design, and car\-c it. Four other de- 
signs are found on Plate X, which may be used for extra work. 

To hold the picture, make a pocket from ^ in. stock. Make 
one piece 4 J in. x J, and two pieces 2 ^ in. x J in. Rabbit 
these pieces as in previous lesHon, and nail to the back of the 
fmrne, as in Fig. 172. Insett the picture on the side A. 




Fk.. 172. 

LESSON XLIX. 

BOX FOR HOLDING THE WORK, 

box, il in. long x 5 in. wide x 3 ^ in. high, outside 

11 hold the work of the second ycEir, exclusive of 

the picture frames. Two %-iew9 of such a box are shown in 

I Problem 4!), Plate VIII. The sides and ends are of 5-16 in. 

stock, and the top and bottom of the box are ^ in. thick. Let 

f the class figure out the sizes of the sides ami ends and when 

found have them written on the boani. The two sides will be 

found to be 9 in. long x 'd in. wide and the two ends 4 | in. 

' long X 3 in. wide. 

Supply each puiiil with auffleieut wood ;)-lC. in. thick and 
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have him cut four boards to the Qbove sizes, following care- 
fully all direelioas previously given. Nail them together as iu 
making the box at the close of the first year, using 1 in. No. 
18, steel-wire brads. Sandpaper the edges of the frame, true 
and make the bottom and cover the same as in the lirst year. 
On Plates XI and XII will be found designs for oi-nanienting 
the top, sides and ends of this box, fram which a cboice can 
be made. For the design on Plate XI, draw five rectangles on 
the cover distant from the ends and edges 3-16 in., J in., f in., 
1 in., and 1 and 1-lK in. respectively, and draw the design as 
in Lesson XXXII. Use T square and 30° triangle for the body 
of the w k and th 4 and 30° triangle for the corner 
diamo I Let a h pup I arve his own initials in the middle 
of the o rh d gn f r the sides and ends will not re- 

quire f th d t letl n t u t on. 

gu on Plat XU, draw two rectangles on the 

nd ends j and J in. respectively, 

u or any five-petaled flower, and 

tangles on the sides and ends of 

id appropriate. Fig, 173 is a more 

A modification of it can be 



dg 



cover, d tant f 

and draw th d 

carve t th 1 n 

the bo w 11 I 

elaborate design for a box cover 

used for the sides and ends. 



t 




In place of any of these designs it would be well to allow 
pupils who can, to draw original deeigne and carve them. 



THIRD YEAR. 



SEVENTH QRADE. 



PAKT I— GEOMETRIC SOLID FORMS. 



^ LESSOX L. 

^H TO MHKE R SQUARE PRISW. 

^^B Before beginning each lesson in this serieB it will be well to 
^^V teocli tbe (lellnitioD of tlie geometric fortii to be made. In ordev 
^^H to Hhape a eqimre prism supply etraiglit- grained blocks of pine 
^^B or bfiHSwood S in. long nod H]ilit iibout 1 jf in square. True 
^^B one side of tlie block, using tlie large bliide of the liuife, and 
^H testing as iu Fig. 2b. Test ttii? work with ihe straightedge 
^^V crosswise in three places, near each end and in tlie middle, ae 
^^B HbowQ by dotted lines in Fig. 174. 








n 


■ 1 

^^V Then test lengthwise in three places, near eacli edge and in H 
^H the middle, as shown by dotted lines in Fig. 175. I 














^^^^oFofr all 
^^H time licepiDg c 
^H Lastly test on 
^^Sig. 176. 


Fkl I7r.. 

igh places indicated by these tea 
lose wntoh of the cross tests siio 
the diagonals, as shown by c 


ts, at the B&me 1 
.n in Fig. 174. ■ 
otted lines in M 



t 
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Cut 0& high pkceB hs this t«st mdicnt^e. 'the finished sur- 
face niUHt puss nil of the eight tests, lluve the pupil write his 
mitne on this liuialied fucu. 



Fni. 171!. 
To finish the secoud side draw a Hue n*ith peucil 
edge near one edge of tlie lirst side, as in P"ig. IT' 



Cut the second side to this line, making the lengthwise and 
diagonal tests aa mentioned above. The three cross tests are 
Ui he made as in Fig. 178, in order that the second face may 
|je not only trae, but also square with the first. 




Mark the first and second faces as sliown at (i. Fig. 178, 
These are culled "tried marks," and are naed by joiners to 
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deeignate the standard coraer of floiahed timber. This mark 
has been once referred to in Fig. 2G. To finisb the thii-d and 
fourth sides of tbe prism proceed as follows ; Set tlie gauge 
J in. plus, and gauge carefully from tbe first-made face, on the 
two adjacent sides and pn botb ends. The adjacent side which 
has not yet been cut may need a small amount of rough cut- 
ting before this gauge mark can be made. The work now ap- 
pears as in Fig. 17'J. 



Cut away that portion of the block which ia beyond the 
gauged lines testmg as in Figs \ii \i and I G. The third 
flide of the piism is now parallel to the iltst side and J in. from 
it. In the same way make the fourth side parallel to, and § in. 
from the second side Each face can be perfected, if desired. 




before making a subsequent face by a careful use of sand- 
paper, lake half a sheet of No 1 sandpapei lay it on the 
desk-covei with lougb aide np and hold the work down firmly, 
as in Fig lt<0 
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Move it slowly over tbe daodpaper. nnking aa f«v motions 
as will suffice to smoodi tlie irrc^Urities. and man the work 
only in a dir«ctioo from the place where the left hajid holds the 
aanidpaper. so as not to wrinkle tbe paper and oatit il for use. 
To finish the ends first aqoaie aroaitd the sides near one 
end with knife and tiy-«qnai<e. FUcc foor poiats on ibis end 
at the middle of each side, aotl drmw Irms joiamg these poiim. 
as in Fig. i»l. 

Cnt to tbe^ lines, making sarceaaive cats as in 
Fig. B*), until tbe lines are reacheil and the woo«t 
enclosed by them ia remored, und tbe work will 
appear aa in Fig. ISi. 
Fig. Itll. 




Place foar points on the middle of each eid* of the uncut 
parts of the end uid join them by straight tines. Cut to these 
lines as above, and the end will appear as in Fig. liS3. 
— ] Place four points on the middle of each side ot 

□ the uncut portion of the end, join these ^xiints by 
straight lines, ami cut to them as before. So con- 

tinue nnlil the center is reached, when llie end will 

Fig. 183. he cut off tnie. Measure from this Snished end 
2 j in, and cut the secoml end like the lirst. Problem 50, 
Plate XIII, shows a perspective view of the finished prism. 

LESSON LI. 

TO MAKE H CUBE. 

Uake a square prism as in ihe previous lesson. Antshing only 

one end. Square »roiind )J in. from this end. using the knife. 

Place points on the squared line at the center of eneh side am^ 
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place points on the corners 1 | in. from the end. Join tlieae 
poiuta to points firiit mode by straight lines. Cut to these 
linuH, making HUeceseive cats, us in Fig. G6, auil the work will 
appeur as in Fii,;. 1H4. 




Finish the oube by following the successive steps dcscrilied 
in the previous lesson. Problem 51, Plate XEII, shows a per- 
spective view of tiie culie. 

LESSON LII. 

AN EQUILRTERfiL TRIANGULAR PRISM. 
Take a flnisheil block of w(x>cl 2 J in. x J in. x J 



lie equilateral triangle miide 
tiuil, as in Fig. 185. 



1 Los 



ri. With 
IX draw 



Q 



Draw a corresponding line on the opposite end, and gauge a 
line on the top joining the lines drawn on the ends, as in 
Fig. 18fl. 

Cut away the wood outside of these two lines, referring 
to Figs. 142, 143 and 144, and the work will appear as in 
Fig. 1«7. 
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Witb peudl aud equilateral triaugle draw lines on the ends, 
and gauge between them on the newly-cut side, as in Fig. 188. 



Fig. 187. 
Cut away the wood outside of the lines as before, FinlsU 
the prism, if desired, by carefully using sandpaper as in 
Fig. 180. Problem 52, Plate XIII, shows a pei"spective view 
of tile equilateral triangular prism. 



Fig. 188. 

LESSOX LIII. 

TO MAKE HN HEXJIGONHL PRISM. 




Take a piece of wood 2 J in. x 1 
along the middle of each | in. side, 
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^^B Set tbe gauge J in. and gauge two lines on e 
^H as in Fig. IIJO. 
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Fig. 190. 
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L on the ends, i 



side joining the eoraera of the octagons 
in Fig. iy2. 

These lines may be -drawn with pencil and stoaightedge, or 
very fine lines may be gauged. Cut to these lines aa in pre- 
vious lessons. Problem 54, Plate XIII, shows a perspective 
view of the octagonal prism. 




There are three methods of laying out an octagonal prism 
on a square block. For the second method, divide tbe end 
edge into three equal parts, and divide an end division into 
three equal parts, as in Fig. 1!>3. Set the gauge two and one 
half of these parts, as a h. Gauge two lines on each side of 
the block. 




The third method is aa follows: Set the dividers a little 
more than ^ the widtli of tbe face and place them asti'ide a cor- 
ner of the block, as in Fig. Ut4, taking core to have the fool ?> 
just as far from the corner as the foot a, judging of the ilis- 
tnnoe by the eye. 
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Place the metal foot of the dividers Qt 6, and witli the pencil- 
L foot mark the point t-, as in Fig. 195. 

Tlien place the metal foot at c, and with the pencil-foot mark 
l-the point d, aa in Fig, 19t>. 





' c and d are judged equi-distaiit from the corner between 
I them, then the points a, h, c and '/ locate the lines of the oe- 
] tagon. If c aod d are not cqui-distant from the corner between 

n, change the dividers and try again, until the spacing is 
I correct. When the points a, ft, l- and d have been accurately 
1 placed, set the dividers as in Fig. 197, so as to enclose the 
I epace from any point to the adjacent corner. Take care not to 
|«h;inge the dividtrs, and scribe as in Fig. 169. 

LESSON LV. 

TO MHKE H CYLINDER. 
Make an octagonal prism, as in the previous lesson. Cut 
fthe block sixteen-sided a short distance from each end, as in 




/^'^^^ 



Fig. lOa. Fig. 199. 

I!I8. Hold the knifo in cutting « so as to make equal 
s with the faces b and c, as in Fig. 199. 
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In doing this be sure that the new faeea a and d are equal in 
width to the part of the old face e left between them. Having 
tbna jjvepared both ends of the block, cut straight across from 
a to f, making the new face of uniform width. In the same 
way cut all corre8i>ouding places around tin; block, and the 
work will appear as in Fig, 200, having aixteen equal aides. 




Fig. 200. 

This entire proceas of miikiug a sixteen-sided prism of an 
octagonal prism wdl have to he done by the eye, without the 
aid of lines, and will require care and skill, In the same way 
make the prism thirty-two sided and then round. Take J of a 
sheet of No. 1 sandpaper, fold it over a block 3 in. x J in. x 
I in., and move it to and fro with the right hand, while the 
work is held against it and rolled with the left hand. Notice 
particularly high places and smooth them off. 

Finally take a piece of No. J sandpaper and hold it with the 
right hand around the cylinder, then roll or slide the cylinder 
with the left hand. Problem 55, Plate XJII, shows a perspec- 
tive view of the cylinder. 

LESSON l^t:. 

TO MAKE fl SQUHRE PYRAMID, 

Take a block 1 J in, x J in. x | in. Set the gauge a little 

less than half the thickness of the block, testing to see if 



Fig. 201. Fig, 202. 

correct by placiBg two points on the end. as in Fig. 21.1 ; 

these points should be about 1-32 in. apnrt. When the gauge 




I 
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1b luljUHUnI, ^migti rotir Hm^s uii oiii' uiiil of the blook, as in 
Fig. 202. 

Di-aw pencil linea on two op[.oBite aides «f liie block, from 
the ends of tlie tiltove lines to tbe curiiei'it uf tlic opposite end, 
SB in Fig;. 20;i. 

Out straight across to these lines, ix-calling triple application 
of Rule IV, in Figs. 142 to 144. The work will appeuv wedge- 
[flhaped, as in Fig. 204. 





Fio. 20.S. Fio. 204. 

Notice the gnuge marks on the miililU' uf t)i>' Uiiii iclge of 
the wedge- tloin these |)oiutB to the eornoi-u uf tlie opposite 
end of the block, as in Fig 205. 




Cut away the wood outside of these lines, obser\'iug triple 
bippUcation of Rtile IV. If desired, cavefiilly sandpaper tbe 

(pides that are cut. A perspective view of the square pynirniil 
B shown in I'liilileni hi\. T'liite XIII. 

LESSON LVIT. 

TO MAKE AN OCTfiGONfiL PYRHMID. 

Make a square pyrauiid. as in tlu' previoiiH li'Hwon. Draw an 

Wtfigon on the biiwe. Draw liin'H on the Hiiles from the corners 

Wf the octngoii l.o Ujc apex of the pyrinnid, as iti Fi|f. 21H',. 
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Cut to these lines and finish the sirtes that have been cut by 
using sandpaper, if desired. Protilem 67, Plate XIU, shows a 
perspective view of an octagonal pyramid. 




Fks. 20fi. 

liESSO^^ L^on. 

TO MHKE HK HEXHGONfiL PYRAMID. 
Take a block 1 J in. x 1 in. x | in. Set the gauge a little 
less than half of tbe J in. thickness and gauge two lines on 
one end, as waa done with the square pyramid. Then set the 
gauge a little less than half of the 1 in. width and gauge two 
more lines, when the work will appear as in Fig. 207. 



Fig. 207. 
pyramid of the block, as the square pyramid was 
his pyramid will have a rectangular base. Describe 




Fig. 208. 
a hexagon on tbe base, as i 

then appear an in Fig. 208. 



Fig. 209. 
Lesson LIII. The block will 
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Draw liues from the coruera of the hexagon to tbe apex of 
tlie pyramid, as in Fig. 209. 

Cut to these linea, recalling triple application of Rule IV. 
I'i'oblem 58, Plate XIII, ahowg a perspective view of a hexago- 
nal pyruaiid. 

LESSON LIX. 
TO MfiKE A CONE. 
Make an octagonal pyraniiil as in Lesson LVII. Make it 
sixteen -sided, tben thirty-two sided and Anally round. Problem 
59, Plate XIU, showa a perspective view of a coue. 
LESSON LX. 
TO MfiKE R DOUBLE CONE. 
Talic a block 1 ^ in. x § iu. x J in. Square a line around 
the middle of it, as iu Fig. 210. 

Set the gauge one quarter of tbe thickness, and on this 
middle line gauge twu points on two opposite sides of the 
block, as in Fig. 211. 




/'\X\ 


/ 


> 


1 




.-• 


/ 



Fifi. 210. 
From titeae points dri 
n Fig. 212. 



Fig. 211. 
\ to the corners of the sides, i 




Cut straight acrn 



Fig. 213. 
5 to these lines, and the work will appear 
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With the same setting of tbe gawge, nmke points on tlie two 
faces just cut, draw lines from these pointa to the corners of 
tbe side as Ijefore, and cut to tbem. Tbe work will then ap- 
pear as in Fig. 214. 




Fia. 214. 

The bloch is now | in. squari^ at eacli end mid 7-16 in. sqiiure 
in the middle, Draw an octagon on eneli end and on the 7-liJ 
in. square in the middle, using the second oi' third method, 
Lesson LIV, for the middle. Connect the corners of the octa- 
gons bylines, as in Fig. ilh. 

Cut to these lines, and the work will appear as in Fig. 21(1, 
tbe block being octagonal in section throughout its length. 




Next make it thirty-two aided, then round, as in Lesson 
LIX. A perspective view of a finished double cone is sliown 
in Problem fiO, Plate XIII. 

LESSON LXI. 

TO MHKE fi SPOOL. 

Takf a block 1 J in. x J in. x J in. Square around * in. 

from each end, and with the gauge set one quarter of thi- thick- 
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a Fig. 217. 



1 opposite aides, taking care tLat tlje 
8 the squared lines, and tlie work will 



__ — I r i 

• 1 '--^ 




Fui. 217. Yvi. 218. 

Measure from u, h^ c and d :)-l(i in, and place tlie points e 
/, ;/ anil ft ; connect tlieae points witJi i, J, k and /, as in Fig 
i\X, I, ay nut the opposite side of the block in the same way. 




y^ 



Cut straight across to these li 
as in Fig. 21!l. 

Lay out and cut the other two sidi 
the hlock will appear as in Fig. 220. 



Fr.i. 220. 
i. and the block will appear 
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octagonal, aa in Lessons LIV Jind LVII. Out to tlieae lines, 
and the work will appear a* in Fig. 221. 

Make this octagonal spool into a sixteen-sided spool, then 
make it ttiirty-two sided and llnisli round. Problem 61, Plate 
XIII, shows a perspective view of ii spool. 

LESSON LXII. 

TO MHKE R POINTER. 



Fi-om a board J in. thick and IG in 
sawed which shall be J in. wide a 
the other, as in Fig. 222. 



ig, have strips macbine- 
e end and J in. wide at 



Fig. 222. 
a b and •:. d, as in Fig. 223. 



^i 



Cut to these lines, making a stick which tapei-s from J in. 
square on the end a c to J in. square on the end 6 d. Cut the 
stick octagonal a short distance from each end, as in Fig. 224. 



^ 



Cut the entire length octagonal, as in Fig. :!"J5. This work 
Fill have to be done by the eye, and will test the pupil's skill. 



In the same way make the stick sixteen-sided and then 
round. Problem 62, Plate XIII, shows a perspective view of 
i pointer. 
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LESSON LXIII. 

TO MHKE fl SPHERE. 
Take a 1 J in. cube and find the center of each end by 
I drawing dingonais, as iu Fig. "J"i6. Mark theae centers a 
> and h. 




An imaginary line through the block, joining these points, 
[ will be the axis of a completed sphei-e. 

To make an octagonal block of tbe 1 § in. cube set the gauge 
I J in. and gauge four lines on each end and two on each side of 
;he cube, as in Fig. 227. 

Cut to these lines and the work will appear as in Fig. 228. 



i4f^ 


f 


f<Ki 


/ 



Fig. 227. 
Set the dividers a little more than ^ the width of an octago- 
f nal face, adjusting them as Figs, 1!)4 to lOfi, and draw two 
[ lines on each side and four on each cn<l, as in Fig. 22!). 



30 KNIFE WORK IN THE SCHOOL-ROOM. 

Cut to tbese lines, ami the work will appear as \a Fig. 230, 



Fig. 228. Fig. 221). 

In a similar way make the block thirty-two sided, when the 
side view will be nearly round and the end view will remain 
square. 






Fig. 232. 
Set the gauge J in., gauge two points on the widest part of 
each face and draw lines from a to b through these points, as 
in Fig. 231. 
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tut to these lines, and tbe work will appear as in Fiff. 23;;. 

Set the dividers a little inoi'e than J the width ul a face in 
its widest place, adjnBting them as directed in Lesaoa LIV ; 
place two points on each face at its wideat place, and draw 
lines from n to h, through these points, aa in Fig. 233. 

Cut to theae lines and the work will be sixteen-sided. In the 
same way make the block thirty-two sided. Then make it 
round, by cutting away high places, ii a in g sandpaper if desired, 
as in previous lessons. A perspective view of a sphere is 
shown in Problem 6:1. Plate XIV. 

LESSOX LXIV. 

TO MHKE fiN ELLIPSOID, 

Take a block 3 | in. long, x 1 ^ in. square. Draw lines 
, lengthwise along the middle of two opposite sides, and iilso 
I along the middle of the ends. Square a line around the middle 
I of tbe aides. JMark the central oointa of the ends (t and b. 





/, 


/\y 














■ ' 
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^ 



Fi.;. 2:.i.l. Fn;. f-Kh. 

\ An imaginary line connecting these points will be the axis of 

f the completed ellipsoid, and the block will appear as in Fig. 2H4. 

Draw an ellipse on cardboard as in I.eaaon XL, having 

the long diameter l | in. and the short diameter 1 j in. Divide 

each half of the long diameter into two equal parts, and also 

the end di\-isions into two equal parts. Through each of theae 

pointa draw lines perpi'udicular tf> the long diameter. Cut the 
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ellipse from the cardboard and cut notches on each end of the 
long diameter, making an elliptical templet, as in Fig. 235. 




Fig. 236. 




Fig. 237. 




Fig. 238. 

Using this templet, draw ellipses on the two opposite sides 
of the block that have the lengthwise lines drawn on them, 
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' having the diameier of the templet correa[joti(l with these lines, 
18 iQ Fig. 236. 

Cut straight across from one ellipse to the othev, and the 
woi'k will appeur as in Fig. 237. 

With dividers Bet at half the thickness of the block, scribe 
a line around it, as in Fig. ^38, 




Place the elliptical templet on the elliptical sides of the 
block, and place points on the curved edges against the ends of 
the perpendicular lines. Join these points by straight lines 
drawn around the block, as in Fig. 'i^^'^. 

I Place points making the distance c d equal to e /, and g ft 
equal to i j. Mark coiresponding lines on the block in the 
Bame way. Draw cun-ed lines from a to 6 through these points, 
li as in Fig. 240. 
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Cut to these curves, and the block will appear as in Fig. 241, 
An end view will be square and a side view elliptical. 

Set the gauge ^ in, and make two puints on each face at its 
widest place. Draw lines from o to i through these points, as 




Fiu. i>41. Fig. 242. 

Cut to these lines ami an end view will be octagouwl. Make 
the block sixteen-sided and tlien thirty-two sided, following 
dii'ections given for a sphere. Finish by using sandpaper as in 
previous lesson, unless it is desirable to show how perfectly the 
block can be finished with the knife. Prablem H4, Plate XIV, 
shows a perapective view of an ellipsoid. 

LESSON LXV. 

TO MAKE fiN OYOID, 
Take a prepared block 2 % in. long x 1 | in. square. Draw 



y \ 



lines lengthwise along the middle nf two opposite 
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the ends. Square a !ine arouud the block 1 in. from tiie left 
end. Mark the centers of the ends a and fc, as in Fig. 243. 
Draw an oval on cardboard, with the long diameter 3 ^ in. 
and the shoil diameter 1 ^ in. The short diameter crosses the 
long diameter 1 in. from the left end. Divide each pai-t of the 
long diameter in two equal parts, and the end divisions in two 
equal parts. Through these points draw lines perpendicular to 
the long diameter. Cut the oval from the cardboard, and cut 
notches at the ends of long diameter, as in Fig. 244. 




W 



Use this templet as the elliptical templet was used, follow 
the directions given for the ellipsoid, and finish the ovoid. 
Problem (i5, Plate XIV, shows a perspective view of an ovoid. 

LESSON LXVI. 

TO MHKE R VASE, 
Take a prepared block 2 | in. x 1 J in. square. On card- 
board draw a vase 2 | in. long x 1 J in. wide, with its top and 
base 1 ^ in. See Lesson XV, for method of drawing a vase. 




Fig. 245. 
Draw lines parallel with the bpae at the widest and narrowest 
places. Also i in., f in., 1 \ in., ! J in. and 2 J in. from the 
base. Cut this drawing from the cardboard and cut notches at 
the middle of the top and base, making a vase templet, as in 
-Fig. 245. 
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Draw lines lengthwise along the middle of two opposite sides 
of the block. Using the templet, draw vases on tliese two 
sides. Set the gange to the distance a h, and gauge two lines 
on each end, and the block will appear as in Fig. 246, 




Cut straight across to the lines of the vases, and the work 
will appear as in Fig. 247. 




Fm. 247. 

Scribe lines lengthwise along the middle of the curved faces, 
and wit!) gauge set as before, gauge two lines on each end. 
Apply the templet to the flat sides of the block, place points 
on the curved faces at the ends of perpendicular lines, Join 
these poiuts by straight lines drawn around the block, and the 
work will appear as in Fig. 248. 

Place points on these lines, making the distance a b equal to 
c d and e j equal to g h. Mark remaining lines in n correspond- 
ing way, and draw ourves through these poiuts, as in Fig. 249. 
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Cut to these linea, and the block will be a square vase, as ii 
Fig. 250. 




Fio. 250. 
Follow directions given for the ellipsoid and make the block 
octagonal, sixteen -sided, thirty-two sided, and finish round. 
Problem 6G, Plate XIV, shows a perspective view of a vase. 
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LE8SOX LXVII. 

TO MAKE R CONOID. 

Take a block 2 | in. x 1 J iu. square. On one end gauge 

four lines, as in Fig. 202, On a piece of cardboard i) in. s 

3 in. draw a straight line lengthwise ^ in. from one edge, and 
througb the center draw a line perpendicular to it. On the 
longer line place points J in. and 3 ^ iu, each way from the 
center, mark these points o and b, n and d. Set the dividers 

4 f in. With c as a center describe the arc ii e, and with d as 
a center describe the arc b e. 

Draw two lines parallel to the line a b, I iu. aud 2 in. re- 
spectively from it, and between it and e, as iu Fig. 251. Cut 
out to the lines ab e, making a conoid templet. 




Fig. 251. 
Using this templet draw conoids on two opposite sides of 
the block, and following directions given for the cone and ellip- 
soid, make the block square, then octagonal, sixteen-sided and 
thirty-two aided, and finish round. Problem (J7, Plate XIV, 
show a perspective view of a conoid. 

LESSOX Lxvm. 

TO MEKE R RING SQUKRE IN SECTION, 

Take a board 2 g in, square x 4 in. thick. Make it a 2 J in. 

circular board, as in Lesson XXXIX. Following directiona 

given in Lesson XLV cut a circular hole 1 J in. in diameter, 

making a ring J iu. square iu section. 
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Let pupils who are sufllciently advanced etiidj out the prob- 
lem how to make a ring the thickness of the wood square, io 
Bectioa. Problem 68, Plate XIV, shows a pefspective view of 
a ring square in section. 

LESSO:X LXIX. 

TO MAKE R RING OCTHGONHL IN SECTION, 
Make n ring squai'e in section, as in last lesson. Before 
cutting the opening describe two circles where tlie corners of 
the octagon are to be, finding the location of these corners as 
directed in Lesson LIV, second or third method, and the block 
will appear as in Fig. 252. 




Fig. 252. 
Cut to the inner circle. Set the gauge as directed in Lesson 
LIV, and gauge two lines on the outer and two lines on the 
inner edge of the work, as in Fig. 253. 




Fig. 253. 

Cut to these gauged lines and to the circles, so as to make 
.he ring octagonal in section. If it is desirable to make such 
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a ring from a completed ring square in section, fit in a piece of 
J in. square stock, on which to place the center, as in Fig. 254. 




Fig. 254. 
A perspective view of a ring octagonal in section is shown 
in Problem 69, Plate XIV. 

LESSOI^ LXX. 

TO MHKE R RING ROUND IN SECTION. 

Make a ring octagonal in section, as in the previous lesson, 
then make it sixteen-sided and finish round, following direc- 
tions previously given. Problem 70, Plate XIV, shows a per- 
spective view of a ring round in section. 



THIRD YEAR. 



SEVENTH QRADE. . 



PAKT II— JOINTS. 



LESSON LXXI. 

THE HHLYED JOINT. 

ProblemB to be executed in this part can be found in per- 

■ Bpective on Plates XV and XVI. In beginning Lesson LXXI 

' take a strip of wood i in. square and cut off two pieces 3 in. 

I long. Cut the liret end of eacli as described in Lesson L, and 

the second end as in Lesson LI. Square across one side ^ in. 

from tbe center and halfway across the adjacent sides, and tbe 

work will appear as in Fig. 255. 



(?=s=^ 



Fig. 255. 

Lay the second piece on the first, so that the edge a (> shall 

. correspond with the line just drawn. With the knife make a 

point on the first stick against the side of the upper stick, as 

in Fig. :i5li. 




Fig. 256. 
Tbrough this point square lines as before, and the first stick 
will appear as in Fig. SAT. 
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Set the gauge half tiie thiekneBB of the stock, testing its 
accuracy by gauging two points from opposite edges, as in 




Fig. 257. 

Fig. 258. When the two points are in line as at c tlie gauge 
iw correctly set. 



1/ 



Fi«. 258. 
Gauge lines joining the ends of the s([uared lines. Cut out 
the poition of wood enclosed between these lines, following in- 
HtriiotionH given in previous lessons, and the work will appear 



as in Fig. 251). 










A 


/./; 








..-k^4,.i ... 






Fm. 259. 





Lay out and cut the second piece in the same way, and the 
cwo sticks will fit together and form u halved joint. Problem 




Fkj. 200. 
71, Plate XV, shows a perspective view of a halved joint. 
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LES80X LXXII. 

THE WINDMILL. 
Cut from J in. square stock two pieces 4 in. loDg anil halve 
them together, as in the pveviouB lesson. Draw lines enclosing 
the upper left-hand corner of each arm, as in Fig, 2(J0. It will 
be just as well to enclose the upper right-hand corner, only the 
same corner of every aim must be enclosed. The point ft is J 
in. from the point 6. ' 

Cut to these lines, turn the work ovei' and cut the opposite 
coi'nei-8 in the same way. Find the center of the halved joint 
on one side, and take a lirad awl, large enough to make a hole 
in which a 1 ^ in, No. 1(), steel-wire nail will 
move freely. Hold the mill with an arm point- 
ing up, push tlie awl in a little way and twist 
it back and forth a few times, as in Fig. 261. 
Turn the mill so as to bring a second arm 
pointing up, push the awl in a little farther 
'^\- — a; — ^ and tw iat as before j bring the third and fourth 
*— ^ arms in the same position, and do aa betoit', 

pushing the awl in a little faii.her each time, 
until it is halfway through the joint. Center 
the joint on the opposite side and repeat the 
directions given above, until the awl comes 
through the hole first made. The object of 
Fm. 2(il. doing this is to make a perpendicular hole. 
To make the handle cut off a piece of the J in. square 
stock (1 in. long. Center one end, and with an awl smaller 
than the nail make a hole, aa iu Fig. 2t;2. 



e 



^^ 



Fig. 262. 
Work the awl as directed above, turning the stick so as to 
bring each side up successively, and make the hole as deep as 
the awl will allow. 
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Take a 1 J in. No. IS, steel-wire nail, pass it through the 
hole made in the mill, and drive it into the hole in the end of 
the handle. Problem 7'2, Plate XV, shows a perspective view 
of a windmill and handle. 



LESSON Lxxni. 

THE HHLYED FRHME. 

Cut off two pieces of J in, square stook 5 % in. loug, ami 
two pieces 4 J in. long. Following directions given in Lesson 
LXXI halve them together, making the corner J in, from the 
ends, as at a, Fig. 203. Number each joint on both of its 
component pieces, in order that the frame may be correctly 
put together, if taken apart for any pnrpo«e, as at 1 1, 2 2, 
3 3 and 4 4, Fig. 263. Call the side of the frame a 
the back side. 




Scribe J in. on both sides of the frame and on the outer and 
inner edges, except the inner edges of the back side, stop- 
ping the scribed lines about \ in. from the corner joints, 
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Fm. 2(14 . 
t'httmfer to these lines and rouml the eud of the chaaifer, 
beginning J in. from each of the four joints, as in Fig. 265. 





Lay out a rabbit •'S-IB in. wide and deep on the inner edges 
of the back side of the frame. This laying out may be done 
by Bcribing with dividers, or the frame may be taken aqart, 
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and the lines gauged. Remove the wood between these lines, 
making a rabbit as in Lesson XLVII. Fig. 260 is a section of 
the molding in Fig, 2fi5, afte the abl t is cut. 



I- G iee 

The frame is now complete and is tiie right size to receive a 
cord photograph. It will please the pupils to be allowed to 
sandpaper these frames and cover them with two coats of 
shellac. The Urat coat should dry a few hours, then sandpaper 
the frame again to remove all roughness, taking care not to 
sandpaper through the shellac. Special care will be needed to 
protect the corners. The best way to sandpaper the chamfered 
faces is to fold a small piece of sandpaper over a ^ in. square 
stick. After sandpapering, put on the second coat of shellac. 
Problem 73, Plate XV, shows a perspective view of this frame. 

LESSON LXXIV- 

THE MITER JOINT. 
First make a miter bevel. Take a piece of § in. wooil about 
2 i in. long by J in. wide. The edges of the boai-d must be 
true, and parallel with each other. Square lines around near 
each end. Place points J in. from the sqnared lines on one 
edge, and square across the edge. Draw oblique lines from 
these lines to the point where the squared lines meet the oppo- 
site edge of the board, as in Fig. 2fi7. 



Fig. 2fi7. 

Cut to these lines and tbe ends will make an angle of 43° 

with the long edge. On one side of the board gauge a line J 

in. from the long edge, from the ends of this line aquai-e lines 
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halfway across the ends of tbe boai'd. Set the gtinge 3-1 R in, 
and gauge a line on the short edge, and on the ends to meet the 
squared line. Set the gauge J in. and then 7-16 in. and gauge 
tinea from the short edge, and the work will appear as in 
Fig. -268. 



Fig. 2f.8. 

Draw the knife through the lines a b and c- d alternately, 

until tbe wood enclosed between them is removed ; in the same 

wiiy remove the remaining sections, and the work will appear 

as in Fig. 269. 




Make the miter joint as follows: From J in. square stock 
cut off two pieces 3 in. long. Lay the miter bevei on one of 
them, the shoulder of the beve! being close to the side of the 
stick and its end juet meeting the end of the stick, as at e, in 
Fig. 270. 



Fig. 270. 
I the stick along the end of the bevel, square 



Fm. 271. 
across the adjacent side of the stick at /, i 
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bevel to mark the third side. Cut to tlieae lines, observiug 
Rnlea III and IV, and the worit will appear aa in Fig. 271. 

Make one end of the other stick in the same way. Then 
take a true board of sufficient size, lay a piece of paper ou it 
to keep the joints from sticking to the board. Glue the mitered 
ends of the sticks, lay tbeni on the paper, press tliem flniily 
together, and let them remain until dry. Problem 74, Plate 
XVI, shows a perspective view of a miter joint. If exti-a 
work is needed at this point pupils may make a mitered ])Lcture 
frame. 

LESSON i.xxy. 

THE MORTISE HND TENON JOINT. 
Take two sticks 3 in. x 1 in. x J in. Make a, mortise at the 
center of one of them as follows : On one side of the stick 
place a point J in. from the center, and through it with try- 
square and knife make a line J in. long, the center of the line 
corresponding with the above point. Place the edge of the 
second stick on the side of the first, as iu Fig. 25(i, make a 
point and square a line ^ in. long through it. As in Fig. 160, 
make corresponding lines on the opposite side. Set the gauge 
J in. and gauge lines joining the ends of the squared lines, 
making ^ in. squares on the opposite sides of the stick. Cut 
to these lines as in Lesson XLIV. Be sure to make the bole, 
in the center of the stick as lai^e, or even a little larger than 
the outside edges, and the work will appear as in Fig. 272. 



-.ilTI- 



Fig. 272. 

A hole which is made to receive a tenon is called a mortise. 

On the second stick square around j in. from one end, nsiog 
knife and try-square. With gauge set as alKJve. gauge two 
lines on the end, parallel with the edges, and on each side from 
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Remove the portion A, as the tenon was cut in the previous 
lesson, and the portions B and C in a similar way to the 




Fig. 275. 
mortise. Do not cut quite to the middle of the pencil Hues. 
The work will appear as in Fifr. 27fi. 

/ 



FHi. 27(;. 

Make the aecoml boai-d in the same way, and the two boards 
will fit or lock together, making a corner joint which is much 
used and is known as a locked Joint. Pupils who work rapidly 
may cut the opposite ends of the hoards in the same way. 
Problem 76, Plate XVI, shows a perspective view of a locked 
Joint. 

LESSON LXXVII. 
THE DOYETHILED JOINT, 

First make a dovetailed bevel as the miter bevel was made. 
It ia like that bevel in all respects except the angles at the 
ends. 

The meaeme J in. on the upper edge, in Fig. 267, in this 
case must be \ in., as in Fig. 277. 
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('(mipli^tc till! ilovetaileil Ijevel, following lUrectionB giv( 
]l»' tnittr lu'Vfl, Hiiil tliP wiirk will apfH-ai' ne lu Fig, 27». 



Take two pieces of |j in. stock, 3 m. x 2 J in. Spt the 
gauge to the thickneBB of tlie boiird, iia in provioua lessou, and 
(TuiiKe very lightly from one end on Itoth sides of one boaitl. 



Fio. 278. 

Btiiiare Kcroes each edge from the ends of these lines. Place 
pointH on the end of the board 3-1 fi in. from each edge, and 
every {) in. between them, and sfjiiare across the end at every 
one of these six points. Be sure this work is done accurately 
nnd carefnily, and the work will appear as iu Fig. 270. 




Fia. 279. 

UBe the ilovetuilcd bevel as the miter bevel was used, untl 
draw oblique lines on both sides of the board, from the ends 
of the squared lines to the gauged line, as in Fig. 280, 

With Itnifi' ;ind tiy-wijiiiirf; mark dcojily on both sides of the 
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ijoai'd the portions of the gauged lines which are heavily drawn, 
and mark an x on each portion to be cut out, as in Fig. 2S1. 




Fig. 280. 

Cut out the paita of the boai-d marked x following directions 
given for making locked joint, and the work will appear as in 
Fig. 282. 




Fig. 281. 

The projections are called dovetailed tenons. Take the 
second board, gauge it and place points on one end like tbt 



first. From each of these six points square lines on one side 



I 
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of tbe board, from the end to tlie gauged line, and on the end 
draw oblique lines meeting these Hfiuared lines, using the dove- 
tailed bevel, and the n-ork will appear as in Fig 283. 




Fig. 2K3. 



From the ends of these oblique Hi 
iide of the board to the gauged line o 
p will appear as in Fig. 284. 

y. 



ea square on the other 
that side, and the work 



Fig. 2S4. 
With knife and try-nqiiare mark deeply on both sides of tbe 



Fig. 285. 
Fboanl the portions of the gauged lines which are heavily di-awn 
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r, the parts of the I^Kiard to l)c cut out, as li 



and murk with u 
Fig. 'iHf,. 

Cut uut the [jaiu niuikud x following ditecliotiB ^ivl'd for 
the locked Joint, aud the work will appear ba iu Fi^;. 281. 

zz 



When both boards are completed, tliey ahuiild fit together 
cloKely aiid make a dovetailed corner Joint, Problem 77, Plate 
XVI, nhuwH ft iiewpective view of a dovetailed coruer Joint. 

LKSSON LXXVm. 

THE BOX. 
To hold the work o( the year make a mite red -oorner box 9 
ill. loug X U ill. wide x .1 J in. deep, outeide ineaaure. Take 
two boardx maciiiiie-aawt-d !l in. x .t J in. x | in. Tor the Biden 
of the box, and two boanli* h In. x 3 J in. x % in, for thr i-ndft. 
Set the gniigi! to tin- thickneaa of the atock (| in.) and from 
each end gauge a line on one side of each lioard. If the tmnrd 
is warped at oil gauge these lineH on the hollow or concave 
aide, fur reauona which will appear when the Jointa are nailed. 
Complete tlie laying out, and eut each end of each lioard fol- 
lowing tint (tirctttioiiH givon for thi^ miter Joint. The enda of 
boarda no cut arn aaiil Vi lie mitered, or cut to a nilter bcvitl. 
Set the gauge it in. and gauge on t\\v short side of eiu-h hottrd 
from oQe edge. Set the gauge ^-Id in. and gauge from tbfl 
»We on the adjacent edge, and cut a rabbit. Kacli 1>oard wHl 
ap|>ear ua In Kig. 2H7. The diineiiaions hi thin figure are of Ml 



(•ml 1 1 



rd. 
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Lay unu of the side pieces on two small strips. Drive four 
j} in. No. m steel-wire brads along the middle of each uiitered 




end, tin; ftrnt l)rail should be J iii. from the cdiie a h, mid the 
others 1 in. iipart. Treat tlw other side-piecfi in tlic siiiiio 
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way, and each will appear as iu Figs. 288 and 289, the former 
being a top view and the latter an edge view. 



^ 



/"■ 



^ 



Fk;. 289. 



J 



Draw out tlie brads and insert them from the opposite side 
of the board. The object in driving them as above has been 



K 



\ 



Fi<;. 290. 
to make holes in the proper places. Prepare the ends in the 
same way, except to start the first brad f in. from the 
edge a h. 



-rt 



Fici. 291. 
Let one pupil assist in holdinjr an end-piece erect on the desk 
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' cover, with a side-piece on it and projecting nearly 1-lG in. 
beyond it, as in Fig. 290, while another pupil drives the line of 
brads, first driving tbe two exti-eme brads in the row. Drive 
each brad about one half of its Length. This will bring the 
side-piece down so that its end will meet and pass the end of 
the end-piece, as in Fig. 291. 

Turn the work so that the aide-piece is erect and drive the 
four brads in the end-piece half their length, bringing the 
comerB exactly together, as in Fig. 2U2. 



7 



Vui. 292. 
Inspect the joint and driv^ r.g judgment dictates, until the 

"eight brads are driven home and the joint is complete. Take 
the other side-piece and end-piece and nail them in the same 

I way and the halves of the frame will be duplicates. Nail the 

\ remaining joints in the same way and the frame is complete. 
Take J in. stock and cut out a board 8 | in. x 4 | in. Nail 
it in tbe rabbit of the frame for the bottom of the i>ox. Take 
f in. stock and make a cover as directed in Lesson XXIII, 
If desired the corners of this l>ox may be lock-jointed instead 
of aiitered, remembering to make the rabbit for the bottom. 
The best way to fasten locked-joints is to glue them, though 
they may be nailed. If glued the work must be held firmly 
together while the glue is drying. Take stout twine, place a 
waste block on each side to protect the corners of the frame, 
and wind the twine around half a dozen times or more near one 
end and tie securely. Bind the strands which cross the upper 

. side of the frame with those which cross the lower side, and 
the work will appear as in Fig. 203. 

Wind twine around near the other end and bind as before, 

I also wind twine around the ends near the middle and bind in 
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the same way. Before setting tlie frame away to thy, test it 
with the try-square aad wrench it into position if necessary. 




Fni. i'3-d. 
After cirying tliree hours or more remove the twine, sandpaper 
off any portions of the tenons which project and complete 
the frame as the mitered box. Problem 78, Plate XVI, shows 
a perspective view of a mitered box. A, is a section of the 
frame and bottom. 



FOURTH YEAR 



EIOHTH GRADB. 



MECHANICAL 



AND NATUKAL FORMS. 



LESSOX LXXIX. 

UNIFORM WIDTHS HND LENGTHS. 

Take a piece ^ in. stock 4 i in. long, rough measure. Make 
L several pieces exactly 1 Id. wide and 4 in. long. Some of 
[ the rapid worlcmeu may make ten or twelve pieces, while tlie 
slowest may not make more than two, but every piece should 
' be of correct dimensions, and the quality of the work and not 
' the <|uantity must be the test. Four pieces laid together with. 
I their sides touching as in Fig. 294 should present a smooth 
L flurface along the edges and ends. 




Lay them together with their edges touching as in Fig. 295, 
and they should cover exactly four inches. 

If laid with ends touching they should cover exactly sixteen 
inches. This may be considet'ed a teat lesson. Pupils who 
irerform the work satisfactorily may be expected to succeed, 
and those wlio do not will probably not be able to take up this 
year's work. 
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LESSOX LXXX. 

THE SAW MODELS, 
Take J in. Btock and finish a. piece 7 J in. long aud 2 iu, 
wide, and from it make two pieces, eaeb % in. wide at one end 
and 1 ^ in. at tlie otlier, as in Fig. 2!)fi. 




On the Btraight edge of one piece point off every % in. and 
gauge a line 3-16 in. from that edge on both aides of the board, 
as in Fig. 2!)7. 




At every point cut down to the gauge line vertically ami 
from the next right-band point cut obliquely to the place cul 
down, ob^cr^-ing directions given in coouection with Fig. 66, 
A, Problem 80, Plate XVII. shows a model of a slitting 

Take tht; second piece, point off every J in. on the straight 
edge, gaage a line 3-16 in. from that edge on both sides of the 
boai'd, and cut obliquely both ways from every point down to 
the gauged line, as in V\fL. SDR. 



Fk:. 298. 
Hold the board with the side toward you. Bevel both edges 
of tbe flrst tooth on the side toward yon and both edges of 
the second tooth on the side from you, anil in this way alter- 
nately cut all of the teeth. B, I'roblem 80, Plate XVII, shows 
3 model of a cutting-off saw. 
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LESSON LXXXI. 

THE PINION AND GEAR MODEL. 

Take a piece of J- Id. stock about 1 J in. s(|uai'e. Center it 
ant! ileaeribe three eirclee J iu., 1 in. and 1 J in. diameter re- 
Bpectivelj. Divide tlie incii cii-ele into eiglit equal parts and 
the work will appear as in Fig. 29£l. 

Set the dividers so as to cover one of these parts, place the 
foot on each division point successively and describe area 
terminating ou the outer and inner circles us in Fig. 300. 





Divide each of these paits into two slightly unequal divisions 

) that the wider and narrower divisions shall alternate ; the 

Eaarrower division being on the concave side of the arc, as in 

fFig. 301. 



Describe similar arcs through these points as in Fig. ■'i02. 





S 



Fig. 301. Fiu. 302. 

Cut the comers of the boai-d away to the outer circle and 
len cut out the wider of the above spaces completing the 
pinion. A, Problem 81, Plate XVII, shows a pinion. 

Pnpila who have Bnislied a pinion may make the gear. Take 
a piece of J in. boaiil about 3 J in. square, center it, describe 
three circles 2 % in., 3 in. and 3 ^ in. diameter respectively, and 
divide the 3 iu. circle in 24 equal parts. Set the dividers ao aa 
one and one half of these parts, place the foot iu 
proper position on the ^ in, circle and describe arcs snceea- 
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§ively through the points of division terminating on the inner 
and outer circles. Divide each of the parts in two alightlj 
unequal divisions, as in the pinion, and describe arcs through 
them. Complete the gear by cutting as above. B, Problem 
81, Plate XVII, shows a gear. 

Take a piece of ^ in. square stock 1 in. long, make a handle, 
and fasten it to the gear near the teeth by driving a ^ in. steel- 
wire nail through it, into the end of the handle. Secure the 
finished pinion and gear to a board 4 ^ in. x 3 ^ in. x J in. by 
driving J in. steel-wire nails through their centers into the 
board, ])!acing tfaem so the teeth shall play into each other 
freely. Problem 81, Plate XVII, shows a pinion and a gear. 

LESSON LXXXII. 

KITE, 

To make what is called a six-cornered or bouse kite, take 

^ in. stock and make two pieces ^0 in. long x | in. wide, and 

one piece 16 iu. long x § in. wide. In both ends of each stick, 

cut two notches crossing each other in the center. Place points 




8 in. from one end of the 20 in. pieces, and in the middle of 
the 16 in. piece. Fasten them together by driving a f in. nail 
through the sticks at these points. Tie the sticks together 
where they cross, winding the twine around them a few times. 
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ECut uotches in the edge of each stick ^ in. fi'um each end. 
B^fail OD temporarily two sticks to keep the two ends n and b 
■ 8 in. apart and to keep a and d equi-distant from a and h. 
•"Wind twine arouud the frame passing it through the notches in 
■{the ends and tie securely, and the work will appear as in 
. 303. 



Fiii. 304. 
ie a piece of twiue 24 in. long around each end of each 
' stick, as shown at e f Fig, 304, have the knot at e, bring the 
twine to g and tie, and leave a long end. 

Cut a piece of paper 3 in. larger than the frame. Fold the 
I ii in. margin over the twine and fasten it with paste. Bring 
ttfae loose twine at a Fig. 305 to k and tie it to the twine left 




Fio. 305. 

Iilbere, keep it raised above the kite 3 or 4 ii 
BTie the twine at b to the twine aXj ii 



S- the board ( ft. 
e way. Tie the 



'- at c and d under the above cords and above the board. 
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taking care to have the knot in the ceuter. Bring the ends of 
twine c and d above the corda a k, and lij, and tie firmly and 
wind around vertically and tie again in a hard knot. (See Fig. 
Sa). Tie these two ends to the ball of twine to be used in 
flying the kite. Be sure that the loose eada at j and k are of 
equal length, tie them in a knot about (J in. below the kite, 
and to these ends fasten the tail and the work will appear as 
in Fig. 305. 

Make the tail of strips of cotton cloth about 1 in. wide, tied 
together to a length of 20 ft. On the end should be a tassel of 
a dozen strips 8 or 10 in. long. Tbe length of the tail should 
vary with the breeze. The knot where the Bying twine is 
fastened may need to be retied at a lower point toward the 
tail, if the kite rises to a position so nearly vertical as to allow 
the wind to pass over it and cause it to fall. If the teacher 
prefers make only the frame in the schoolroom. Problem 82, 
Plate XVII, shows a kite in perspective. 

LESSON LXXXm. 

WOODEN POST MODEL. 

Take a block 8 in. x J in. x | in. Square pencil lines aiound 

it i in., 2 in., 3 in. and 7 in. respectively fi-om the left or lower 

end. Divide the spaces between tlie i in. and 3 in. lines, and 



Fig. 306. 
between tbe 7 in. line and the top into four equal parts by 
squaring lines around the stick and the work will appear as in 
Fig. 306. 



^ 



Fig. 307. 

Draw oblique liues on each side us in Fig. SOT each of whi 

makes an angle of 45° with the edge, excepting the lines t 
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, Plate 



Cut :iway the corners to these lines. Problem i 
XVII, shows a model of a wooden post. 

LESSON LXXXIV. 

STONE POST MODEL. 

Take a block 5 in. x 1 | in. x 1 | in. Square around 9 in. 

front the left or lower end using the knife. Set the gauge 




3-lt) in,, gauge from tbe aqnared line to the top on two oppo- 
site sides and cut to the lines. Gauge and cut in the same way 
the other two aides and the work will appear as in Fig, 308. 




Square around 1 13-16 in. from the base using finely-pointed 
pencil and cut a bevel. Square around 3 in. and 3 § in. from 




Fig. 310. 
the base and cut a V groove to these lines and the work v 
appear as in Pig. 30!l. 
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Square around \ in. froni the top and draw oblique liaes on 
two oppoHJte sides from tbe middle of tlie top to the V groovee 
as in Fig. 310. 

Cut to the portions of these lines necessary to liave the work 

apjjiiar as in Fig. 311. 




I>raw oblique lines and 
way. Set the gauge 7-lfi 



li. .311. 

cut the other two sides in the s&in6 
n. and make the top a culw. ^laku 



this cube a sphere as in Lesson LXIIl. Problem »4, Platii 
XVII, shows a model of a stone post. This is a model of thi; 
stone posts on either side of the flight of steps at tbe entrancu 
to the High School, Springfield, MaBS. Let pupils make simi- 
lar modela uf posts that can be found in their own city. 

LESSOX LXXXV. 

THE HANDLE. 

Take a block ^ in. x ^ in, x J in. Gauge and cut away one 

Hide making the piece ^ in. x ^ in. Square around with pencil 



Fig. 312. 
1 J in. from one enil and 2 in. from tlie other anil draw fret- 
hand on two opposite sides the shape as in Fig. AV2. 



Cut straight across to these lines. Draw a similar nli;ipe on 
the edges nud cut as before, and the work will iippcar as id 



Fig. 313. A side or an edge view shows n handle shape, aud 
the handle is every where rectangular in section. 

To make this handle eight-aided in section, draw lines free- 
hand on eacli side, as tlioiigb the handle were square to the 
side dimensions, and on each edge, as though it were square 
to the edge dimensions. Chamfer to these lines. In the same 
way make the handle sixteen-sided in section, and finish to an 
ova! in section. Problem B.j, Plate XV'II, shows a handle ia 
perspective. 

LESSOi^ LXXXVI. 

THE CHAIN. 
Take a block 3 | in. x J in. x J in. Met the gauge 'i-Ui in. 
gauge two lines on each side find cut rabbits; and the work 
will appear na in Fiar. ;il4. 



to ^ 

J f " 

in I 

to 



Fiii. 311. 
Cut i in. groijvi' across the middle of two o[)posite sides a 
in Fig. .SI.-). 



5e 



Fi<i. 3ir.. 

Cot similur grooves f in. from each end va the alternate 
Bides as in Fig. 31fi. 



I 

^^^P Hound the corners and remove the paitial links at each end 
II and the work will appear as in Fig. -'^17. 



^^ 
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Set dividers 3-lfi in. aud scribe lines as in Fig. 318. 



Cut out tlie shaded portions within the scribed lines and 
separate the lioiia with the knife point, which makes a ebain 
with links square in section. Make these links octagonal in 




B 

Fig. 318. 
section and then round. This will have to be done by the 
eye. Problem 86, Plate XVII, shows three links of a chain in 

perspective. 

LESSON LXXXVII. 

THE BOfiT. 
Take a block 7 J in. x 3 in. x 1 J in. Divide the length in 
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and draw lines lengthwise every J in. on two opposite sides. 
Draw the plan of a boat on both sides, as in Fig. 319. 

Cut straight across to the curv^ed lines and redraw the 
squared lines on the cut edges, and the work will appear as in 
Fig. 320. 




Fig. 320. 

On the edges of the block draw lines \ in. from the top and 
^ in. from each end, and draw the shape of the sides of the 
boat as in Fig. 321. 



^-"S 


— - — 






^^^^ 


- 


/ 


\ 


•>- 










/ 



Fig. 321. 

Cut to these lines, leaving the lengthwise line along the 
middle of the top 1-16 in. higher than the edges, and redraw 
the squared lines. 




Fig. 322. 
On the side of the block which is to be the bottom. q1 '^fcfe 
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boat draw lengthwise lines 1-16 in. each side of the center for 
the keel, and similar lines on the front or bow, as in Fig. 322. 
Draw on the rear or stern the shape shown at Fig. 323. 




Fig. 323. 
Take four pieces of J^ in. stock 1 J in. x 3 in. and draw lines 
each way at every J in. With these lines for guides draw 
shapes as shown at A, B, C and D, Fig. 324. These are one- 
thircT size. 



c 





JL.- 


L 


3" . 


^^^ 
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Fig. 324. 
Cut to these four curved lines and use the boards as temp- 
lets, their under edges agreeing with the under edge of the 
keel. First sliape the block at its widest part, c Fig. 321, until 




Fig. 325. 

it corresponds with the templet C, then shape it in the same 
way at h and d^ then at a, and finally to the lines on the bow 
am] stern, exercising taste and skill to make the outside form 
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tiie points between these lines. Prob- fl 
lowB a perspective view of a boat. Any 1 
w out the boat can provide himself with , H 
n. chisel to do the work. Draw tlie out- fl 
n in Fig. 326. 1 
3 in. X 2 iu. x J in. and make the cross- H 
D at B, C and n. Fio-. 3-2(i H 
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Fig. 326. ^ 

er portions of these boards to the heavily H 
e the inside of the boat at the line & by 1 
tB, and so on. The shape of the inside of 1 
middle lengthwise is shown iu Fig. 3-27. 1 
325, shows the outline of the floor. fl 
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^B LESSOX Lxxxvni. ^H 

THE PEN TRHY. 

Fig. 328 shows three views of a pen tray, lialf size except 
the length, which should be 10 in. Use J in. and 5-1(1 in. atoek 
and work from the drawing without further instructions. 

Problem 88, Plate XVIII, shows a perspective view of a pen 
tray. 
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JO 



J [ 







Fig. 328. 



LESSON LXXXIX. 

THE POSTHGE-STHMP BOX. 

Fig. 329 shows two half sized views of a locked jointed 
box for holding stamps. In the front view the cover is raised 
for clearness of illustration. In the plan view the cover is 
removed. An oblique piece is put in on one side, for con- 




FRONT PLAN 

Fig. 329. 

venience in taking out the stamps. Problem 89, Plate XVIII, 
shows a perspective view of a postage-stamp box and cover. 
Other articles may be made from working drawings, and any 
pattern for scroll-sawing may be cut with the knife. 
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LESSON XC. 

THE CUBE ROOT BLOCK AND BOX, 

rom i in. stock make n loeketl jointed cubical box 2 j in. 

■A side. From J in. stock make three additions 'i i in. 

ire and tliroe more additions 2 J in. long x i in. square; 

also a 4 in. cube. To liold these make a cubical box from | in. 

[ stock :j ^ in., outside measure. Make the bottom of f in. stock 

and rabbit the frame for it. Problem !)0, Plate XVIII, shows 

I a perapective view of the blocks sind box. It will be noticed 

[ that the cover slides in from the front. 

LESSON XCL 

THE TUB, 
Take a piece of | in. stock about 3 J in, square for the bot- 
tom board. Find the center as in Lesaou XXXIX. Scribe on 
3 side a circle 3 in, diameter and on the other side a circle 
, in. diameter. In each of these circles inscribe a twelve- 
1 «ided polygon. 

ut a beveled edge to these lines, and the work will appear 
i Fig. 330. A is a plan view and B is an edge view. 




B 

Fio. :i;iO. 
Make a similar piece 4 in. diameter on one side and 4 J in. 
on the other, to be used for top piece in constructing the tub. 
Make twelve staves 3 in. long, one end of each being 1-16 in, 
wider than a face on the 4 in. top piece, and the other end 1-16 
in. wider than a face on the bottom board, and bevel each edge 
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l-.l'i in. Nail with brads two staves to the bottom and con- 
struction piece, opposite each other, and two others half way 
betwef^u tliem, and the work will appear as in Fig. 331. 

Nail the remainder of the 
staves, gluing them to the 
bottom and to each other. 
When the glue is dry cut off 
the tops of all the staves 1 
in., except the two opposite 
ones. Cut these two ^ in. 
from the top and cut semi- 
circular holes in them, mak- 
ing handles. Hoops may be 
made of stout paper. Prob- 
lem 'J 1 , Plate XVIII, shows 
a perspective view of a tub. 




Fig. 331. 



LESSON XCII. 

THE WHEELBHRROW. 

Fig. 332 shows two one-third sized views of a wbeelbarrow. 




Fio. 332. 
Make a side and handle in one piece of ^ in. stock, and the 



KNIFE WORK IN THE SCHOOL-BOOM. 



169 



Set the gauge ^ 



bottom, back, wheel and legs of 5-16 in. stock. Make the axle 
of i in. square stock, and cut the hole in the wheel to fit it. 
Nail the sides to the bottom and back with brads, and the legs 
to the sides as shown. Use f in. No. 18, steel-wire brads for 
axle bearinjjrs. 

Problem 92, Plate XVIII, shows a perspective view of a 
wheelbarrow. 

LESSON XCIII. 

THE APPLE. 

Take a block 1 f in. long x 2 J in. square, 
in., and following directions for the sphere 
make an oblate spheroid. Finish by cut- 
ting the depression in the top of the block, 
shaping the eye at the bottom and driving 
a nail for the stem. A sectional view of 
the w^ork will appear as in Fig. 333. 

Problem 93, Plate XIX, shows a per- 
spective view of an apple. 

LESSOX xciy. 

THE PEHR. 

Take a block 2 f iu. long x 2 J in. square. Make a pear 
templet of cardboard, drawing lines J in. and 1 in. from each 
end, as in Fig. 334. 




Fig. 333. 




Fig. 334. 
Follow the directions given for the ovoid or vase, and com- 
plete the pear by shaping the eye and driving a brad for tlvt?. 
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Btem. If a natural pear can Imj obtained itH irregulariti«H may 
be copied. Problem 94, Plate XIX, bHowb a perspective view 
of a p(»ar. 

LESSON XCV. 

THE PEACH. 

Make a block 2 ^ in. x 2 ^ in. x 2 j^ in. Center each end by 
gauging diameterH. Make a templet to the top view of a peach, 
aB in Fig. 335. 




Fiii. 335. 

With thiH tcjmplet draw tlu^ Hhape on the ends of the block 
and cut Htraight a(;roHH to tlie lineH. Drive a !^ in. l)rad half itH 
lengtli into i\\i\ (?enter of each end and draw a linc^ on each side 
of the block joining the endH of the diameterH gauged abcn'e. 

Fig. 330 .'ihowH two adjacent Hide vi(?wH of a peach. 





Via. 330. 
Make*, outnide t<;m[)l(;tH of jj in. wood to lit Wn\ op[)OHite nidcH 
of the view A, jih in Fig. 337, and shape the narrow nidcB of the 
))lock from brad to brad to fit th(;H(>, tempietn. Make nimilar 
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I templets to fit opposite sides of the view D, and shape the wide 
' sidcB of l.lii' liliiok to them. Following previous instriiotioim 




} flnisli the peatili, exercising taale and skill to inuke it shapely. 
Prublem 'db, I'late Xl\, sbowa a perepetttivu view of a peach. 

LKSSOX XCVI. 

THE POTATO. 
Let eiu'li pupil provide liiinBolf with a potuto nnil iniikB u 
[ motlel of it from u block li in. long x 2 i in. sqiiiire, following 
[ tile directions ({iven for the peach. When shaped, complete 
f by cutting the eyt's. I'roblcm !J(j, I'late XIX, shows a per- 
spective view of a potato, 

LESSON xcvri. 

THE LEMON, 
Talto a block .1 ^ in. long -x. '1 { in. square. Let each pupil 
I provide himself witli a lemon iLiiii miike u model of it. fullowing 
I the diveetionB given for the peach. Problem »7, i'liite XIX, 
\ shows a perspective view of a lemon. 

LESSON XCVIII. 

THE BRNRNH, 

Provide ench pupil with a liiinana and a block 7 J in. long 

[ I J in. H(|iiiire. Miikr cnrdbourd templetM of u top view und 
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Bide view. UsiDg the top templet draw the shape on two op- 
posite sides aDd cut straight across to the lines ; use the side 
templet on the remaining two sides and cut in the same way. 
Beginning midway of its length cut toward the ends and make 
the block to the shape of the banana, once more testing the 
taste and skill of the pupil. Problem 98, Plate XIX, shows 
a perspective view of a banana. 

LESSOX XCIX. 

THE POD OF PEfiS. 
Take a block 3 i in. x | in. x f in. Draw the side view on 
two opposite sides of the block, as in Fig. yU^^. 



^ "^ 



Fig. 338. 
Cut straight across to these lines, then draw a 
on the opposite edges, at 'n Fig. 335. 



^ 



3 



Fio. 339. 



Cut to these lines. The block is now rectangular in section 
and must be made heai't-shaped in section. It will be advan- 
tageous to have the natural pod to model from. Insert a bent 
pin or brad in the end for a stem. Pmblem 91), Plate XIX, 
shows a perspective view of a pod of peas. 

LESSOX C. 

THE POD OF BEHNS. 
Fig. 3iO shows two half-sized views of a pod of beans. 
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Make a bluck 4 in, x f in. x 5-lfi in. and following direc- 
k- tioDS given for a pod of peas make a model of a pod of beans. 
\ Problem 100, Plate XIX, shows a perspective view of a pod of 
\ beans. 

LESSOR CI. 

THE FRUIT TRHY. 

'o hold the fruit make a plain bos like the one made at the 

j close of the first year, or if desired make the more elaborate 

, tray described below. From 5-16 in, stock make two pieces 

, like A and two pieces like B., Fig. 341. This di-awing is 

One-thinl e 




Fig. 341. 

Mark an x on one eide of each piece slightly, and use the 
i marked aide for the outside of the tray. Gauge a line 5-16 in. 
f from the lower edfie on the outside and bevel the edge. Miter 
s of the tray aa foUowa : Using the miter bevel made 
I in Lesson LXXIV, draw a line across each end of the beveled 
r edge. From the end of each line gauge a line on the inside 
I ftnd bevel the end to this line, and an end piece will appear as 
n Fig. 342. 
Nail the four pieces together, forming the body of the tray, 
I using No. 18 steel-wire brads. Make thu bottom of ■>-\\) in. 
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stock, f in. longer and wider tiian the bottom of the body. 
Chamfer or round the upper corners of the bottom board and 
ghie or nail it to the body. The attractiveness of the tray will 
be enhanced by some simple carving. 

Problem 101, Plate XIX, shows a perspective view of a 
carved tray. 




Fig. 342. 

The entire course laid out in this book is not only adapted to 
pupils below the age of capacity for general tool-using, but 
will prove a source of special entertainment as well as manual 
instruction to adults, especially ladies, as the work can be 
done at home. The problems are for the most part funda- 
mental and the work can be amplified at pleasure and without 
limit. 
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PLATE TV. 
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PLATE YIII. 
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PLATE XII. 
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PLATE Xin. 
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PLATE XIV. 
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PLATE XV. 
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PLATE XYII. 
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Teachers or school boards wishing to buy the material needed 
for the whole or any part of the knife-work course described 
in the preceding pages of this book may receive a circular giv- 
ing the amount of material required for a certain number of 
pupils and the prices at which it can be bought, on application 
to the publishers, Milton Bradley Co., Springfield, Mass. 



